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ABSTRACT 


This study was an analysis of an aspect of the reading 
process. The major purpose was to establish the role of the 
integration and synthesis of language elements in the 
comprehension of written language. 

Three basic research questions were addressed: (1) 
What is the relationship between a reader's ability to 
select an appropriate synthesizing strategy for a vi'sual— 
verbal task and written language comprehension? (2) What 
is the relationship between level of performance in effect- 
ing the synthesis of discrete elements in the visual-verbal 
task and written language comprehension? (30 sls. seranmar 
involved in the synthesis and understanding of written 
language? 

Beustield's (€1953) “test of recall was modified to 
classify and evaluate Ss' synthesizing strategies on a 
visual-verbal task. 

Subjects' knowledge of verbal concepts, as an 
important, component in their comprehension of written 
language, was evaluated with the vocabulary section of a 
Standardized redding test. 

To investigate the three research questions, an IBM 
1500 Instructional System was programmed to present five 
passages, in five different formats, on the System's CRT 
screens. The formats were: (1) "normal;" (2) two-word 


chunks: (3) Small grammatical chunks* (4)) large grammatical 
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Five testing procedures were employed. These were 
conetmucted gisinoewsCl) tthe vzloze procedure: §G2) facet 
destenmy and .1G3)) thesapplicatton jof Linguistic algorithms. 

Ss were assigned to one of four experimental groups. 
Lo seeduce the number of Ss) required and the time for data 
collection, the four independent variables described above 
were used as the basis of a Greco-Latin Square research 
design. Although four independent variables were manipulated, 
the variable of interest was format. No conclusions were 
drawn regarding the factors of groups, tests, and passages. 

The data generated by the test of recall and the 
standardized reading test provided for the stratification of 
the sample needed for the testing of the experimental 
hypotheses. 

To control the creation of the chunks used in the 
grammatical formats, two linguistic algorithms were 
developed. 

Liewas Concluded /ihat,.. tor the restricted sample of 
college students investigated, the accomplishment of the 
PeAdinug act, elwe., chen tdentitication ot an acceprabile 
meaning for written language, is substantially dependent 
upon skill in selecting an appropriate language synthesizing 
strategy and a high standard of performance in effecting 
that strategy, 

Lt was further concluded that a high level of pertor= 


mance in these two components will not ensure the 
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accomplishment of reading. tEhvidence was collected in this 
study which suggests that the ability to use grammatical 
structure as an agent for the synthesis of the elements of 
written language is also required. 

bt ts, clear, from tthe, findings) of this study that, 2 
listener is not called upon to make as extensive a 
contribution of grammatical knowledge as a reader. This is 
because, in general, written language does not signal the 
vital grammatical information that is conveyed by stress, 
putch. “juncture, ~and .eestural signe wsed continuously in 
spoken language, Further research is required to establish 
which teaching procedures will most efficiently render this 


knowledge available to readers for use in the reading act. 
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CHAPTER 1 
INTRODUCTION AND STATEMENT OF PROBLEM 


The function of language is communication. Thus, it 
has two aspects--production and perception. On the output, 
or production side, language may be spoken or written. On 
the input, or reception side, it may be heard or read. The 
study to be reported here is concerned with the perception 
of language. It is aimed at the investigation of aspects of 
the comprehension of written language. Specifically, it 
evaluates the impact of various word-chunking strategies 
upon the comprehension of written language by undergraduate 
university students. 

Language is a system for the coding and transmission 
or intormation. “The basic units of the oral aspect of the 
coding system may be phonemes or distinctive acoustic 
features. The basic unit of the written aspect of the sys- 
tem may be graphemes or distinctive visual features, i.e., 
distinctive geometric forms, One reason that coding can be 
Raid to woccur, is het these baste Uiits appear to be 
SUSspectible €o Synthesis into higher Vevel units or chunks). 
One such unit is the syllable. Another is the word, while 
yet another higher level unit, ais’ the phrase. 

The phrase may be comprised of one or more words. 
These words cohere to form a discrete entity because of 
some unifying element. In a number of studies (North and 


Tenkins, 295d" Cromer, 1970;> Carver,” 1970)" this unifying 
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element has been described as "meaningfulness." This term, 
however, does not provide a precise or consistent descrip- 
tion of the synthesizing agent. It is possible that this 
is due to the lack of a fully developed theory of semantics. 

Some reading instructional programs place an early 
and continuing emphasis upon the recognition of separate 
words. Such an approach would suggest, perhaps, that the 
word is the most important unit of language processing. 
Evidence from studies in speech perception, however, 
(Ladefoged, 1959; Ladefoged and Broadbent, 1960; Miller and 
Isard, 1963; Marks ‘and Miller; 1964; Fodor and Bever, 1965; 
and others) suggests that the perception and apprehension of 
higher order units of more than one word are probably funda- 
mental to language comprehension. If individual words are 
the units "referred" for the higher cognitive assessment 
that is necessary for adequate comprehension, the listener/ 
reader would have to make a perceptual-cognitive decision 
with every word. Such a word by word processing of language 
input would be linear and sequential. Although some readers 
seem to process written language in this way, it is hypothe- 
sizedathat thevylow, level of; their scomprehension is.due, at 
beast linipartyetot their failure. to, give due consideration to 
certain groups of words as groups. 

Miller (1962a) contends that some sort of structur- 
ing operates in speech processing. He suggests (1962b) 
that the hearer probably segments the “ongoing flow of 


sound" into groups which have some semantic reality or 
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representation. Miller's suggestion is supported by the 
findings of -Pollack=and Pickett (©1964)... They «discovered 

the fact that a hearer decodes an average of four or five 
syllables per second, This, tate, of decoding persists for 
relatively sustained periods of time. That comprehension is 
associated with this rate of processing is evidence of a 
perceptual strategy based upon higher level units than the 
single word. This claim is further supported by the fact 
that words can be spoken at the rate of two or three per 
second. Thus, it is extremely likely that strings of spoken 
words are organized by the listener into cohesive groups. 

In spoken language, the listener is assisted in this 
Oreanizacuon, by the pattern of production, employed ‘bythe 
speaker. The speaker provides signals which help the lis- 
tener to group/or chunk. appropriate words. These signals 
ane, couveyed iby variations in pitch, istress, dntonation, 
juncture, and gestural signs, plus situational knowledge 
mutual topspeaker and listener. 9 the motivation for this 
organization of output is the comprehension of input. 

When the language input is via the visual modality 
the, reader needs tovisthructure on, organize, that. inpwt) tor 
himself in order to associate an acceptable meaning with it. 
in) tits case. however... many of thervstmuctumine isi enad.s;, 
normally contributed by the speaker, are absent, Clearly, 
then, the reader has less data to assist him in achieving 
comprehension than does the listener. 


Lt sus 0 posed) that nen basi te.strate syt inesthie 


a 


: a 7 - | 
Na. 98! eo pbivnn pense CANES 
ceayeeans) vate aceeeny se )F bas ot team 
sot8 we vel fe SeaTeve aa Pedp7Fs BA qeae 
vot bjaLeed: Vorieash Vo oFem pitt beeen’ COt, 
supwaadewqnnr “etny ean) Y 88 Gbelt]e9) Reet 


a —— ~~ eeee — 


- 


qe 


id. oan “a ol: prigtasate -h aver adie 9 OW 

ef DOT Olin sewl grag) e an@ hiabayy ge tags ' 
r) j on ite’ Warned tat, Hate wir® enw | 
Me eid TO CitoGes Gy ov wveene 


; pines! were t zee 'ep i4 eau bt 
q : te 


_ _) 
nd »enase >, ei! a it HOES ers, 


“ @ 4% i y Bg iat tye ve buné a! os a 
: if we ) ; #4 : -? ane ei? o> teetangen | 
i 7 ) : intsege off _tedenhe © 
7 . 


eo pr snl © RVOFH ne 3. 


rs Bie t a ef » ROTA THWS 


> el ul Ot 7 Ta wisi degr BAO, Ore: 
Oe a - _ 
| 4 ; | 2 i) ae ro oP 
@ars a 18 j 19 of An oni aati 
on ie 6 ee ’ ig6 oi Ov-Ft 4 wy | ast oot 
oy uen Hwa a ie | eu he! Pee a é oven ve 
ai Opp 9cGF 1Gr.07_* OF, b4p@it sm ‘> ate tae 


6OHEgio SO/ii Tn 48 ie sry tik 672 00 OUP i 

: > 

oWisneuP? athanda a9e@ (a@seene ai 66 hated 
7 
eas ead ii fi 101 eie 40--C14h arid Hed 


_ a - 


- 7 : imag Le Was - 
2 «_ fee Mihahs 9 red ven male A 
a § =. 2 > = ; . - 


7 


a a. ii “iw 


comprehension of written discourse is the synthesizing of 
words into units. The creation of these units enhances the 
reader's potential for identifying meaning. One reason for 
this is the manner in which such a strategy tends to offset 
the "bottleneck" imposed upon the processing of visual in- 
formation by short term memory. Short term memory is 
capable of simultaneously holding and processing only four 
or five separate entities. This applies whether such en- 
tities are individual words or "chunks" comprised of 
several words each. Thus, the’ reader, by providing 
non-visual information in the form of syntactic, semantic, 
and experiential knowledge, for the purpose of the meaning- 
ful grouping of individual words, renders written language 
comprehension dependent on fewer decision-making events (F. 
Smith, 1971, 1973). Fewer perceptual-cognitive decisions 
mean the potential for a more rapid rate at which the” human 
brain assimilates written-language-transmitted messages. 
Viewed in this way, comprehending connected strings 
of written words involves a succession of decision-making 
postponements. Decisions are suppressed until the word 
elements in the visual array can be synthesized into a 
cohesive entity. This ‘cohesion is provided by the inter= 
AGEPOnNw@OLtayntactic and semantic factors jointly interacting 
with situational and experiential influences provided by 
both the writer and the reader. An essential aspect of the 
language procéssing strategy proposed here, is that it 


depends upon the simultaneous consideration of several words. 
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As a result of this simultaneous focussing of attention upon 
more than one word, meaningful units are created by synthe- 
sis based on syntactic, semantic, and other considerations. 

In summary, then, a theoretical tenet which is 
fundamental to the investigation to be reported here, is 
that the understanding of written language is closely re- 
lated to the reader's ability to form and process closely- 
knit word groups or language segments. 

An additional proposal is that the identification of 
verbal concepts and their synthesis into language segments 
proceed at the same time. This dual activity is a form of 
the parallel processing outlined by Neisser (1967). 
Decisions about segments are made as the result of the sim- 
ultaneous consideration of one or more words which perform 
syntacticcor Lexical functions or both. 

It is also hypothesized that this synthesizing 
process does not stop with the formation of meaningful 
Seementaae Ratherey it.,icya hierarchical process by means. of 
weieh. lower, Level units are synthesized. into higher level 
un2ts.) ,Withethe, help of this process of repeated synthesis 
the meanings of sentences are reconstituted, The motivation 
for the formation,of, these higher Level. units, is the estab- 
Lishmente om tieatune tonal. relationships, in sentences. JInat 
igs tice eelectlons Ol. COherent Word. ¢roups: andy bne, tdenti fi 
Cation of their, function dan: the, sentences, ac subject, verb., 
Oe Sct. oramodd tulem etc... and the recorni tion or whe 


semantic information that is encoded by such grammatical 
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functions’. 

Thus, it is claimed that an important component in 
the understanding of written sentences is an appreciation of 
the information conveyed by grammatical entities and the 
functional relationships that obtain between them. It is 
Further claimed that this apprehension of functional rela- 
tionships is also dependent upon a form of simultaneous 
synthesis. That is, this simultaneous synthesis stems from 
the simultaneous consideration of the grammatical entities 
that are potentially inter-relatable, 

Any written sentence makes use of verbal concepts, 

a surface structure or syntax’, anda grapholosical form an 
which those verbal concepts and structure are represented. 
These, together, are a representation of the underlying 
meaning of a sentence. As such, they provide only the raw 
data for the perceptual-cognitive processing that ultimately 
leads to the recognition of sentence meaning. This act of 
processing which Unplicitly reconstructs underlying sentence 
meaning ds the act’ of written language comprehension. Since 
the purpose of written language is to convey information, the 
processing that results in its comprehension may be looked 
uoot 25a ti pily shinbled act of intormation) processing. 

If the proposals regarding the act of comprehension 
which have been advanced here can be substantiated with 
enptrical evidence ,sthey hold important implications for the 


construction oT instructional reading materials, ‘the ‘compi- 
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lation of reading programs, and the preparation and in- 


Service® training? of teachers, 


The Purpose of the Study 


The general purpose of this study was to investigate 
the role of the information processing strategy of simulta- 
neous synthesis in the understanding of written language. 
Supporting general purposes were to establish the relation- 
ship between the ability to select an appropriate informa- 
Eton=processinge strategy for a®*specificy verbal, recall task 
and the comprehension of written materials, and the 
relationship between the level of performance in effecting 
simultaneous synthesis in the recall task and the comprehen- 
sion of written language. The study involved theoretical 
discussions of the importance of language synthesis in 
language processing, the role of grammar in language 
processing, reading as a constructive process, grammar and 
teadinegs “and ichunkine “and "reading? The formulation of a 
theoretical position based on these discussions was followed 
by the collection and analysis of data relating to informa- 
tion processing strategies and reading, and simultaneous 


synthesis and reading. 


Definition of Terms 


The normal format (FP) 
The normal format (FP--full presentation) describes 


the form in which printed materials are usually encountered 
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ime ay book," al\ newspaper, or ,a magazine.» The use of. the: CRT 
(Cathode Ray Tube) screens of the IBM 1500 Instructional 
System meant that the length of lines in this format was 
restricted to 38 characters including spaces between words 
and all punctuation marks. In terms of the number of 
letters, this is about equal to the width of an average news- 
paper column. Again, because of the restrictions imposed by 
the CRT screens, only 11 lines of a passage could be dis- 
played during a single exposure using this format. Thus, 

the complete display of each passage required two full 


Sereens fandi a portion of the third, 


The two-word format (TW) 
This format is comprised of chunks made up of groups 


OG two words!) occurning, consecutively ini.a printed text. 


The lowest major constituent format (LMC) 


The UMG format cis’ made up of chunks: generated with 
the Lowest Major Canstituent algorithm (also defined in this 


section). 


The neier Major constituent format (HMC ) 


This format is comprised of “chunks produced with the 
Higher Major Constituent algorithm (also defined in this 


section). 


The bizarre long format CSL) 


This format is made up of word-groups based on HMC 


chunks. After the HMCs have been identified in a passage 
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their boundaries are consistently moved two words to the 
racht, @ihepresulestingalmostsievery Gnetance,aisiakunitno£f 


disrupted meaning, i.e., a non-grammatical chunk. 


The lowest major constituent algorithm 


LMCs may be formed from all labelled nodes in a 
surface structure tree except lexical nodes. They are found 
by locating those nodes which are immediately above the 
lexical nodes and deciding whether or not there are sister 
nodes to the lexical nodes, If there are no sister nodes to 
a specific lexical node then the node immediately above the 
lexical nodé,s4d.e,,e8itsidominating node; isvanyLMC.y lt 
there are sister nodes to a specific lexical node, then the 
LMC associated with that node is the node which immediately 


: : : ‘ ; 2 
dominates all sisters of the lexical node in question. 


The higher major constituent algorithm 


HMCs may be formed only after the LMCs for a sentence 
have been established. They are located by finding those 
nodesawhich arelimmeditately above the LMCs and deciding 
whether or not there are sister nodes to the LMCs. If there 
are no sister nodes to a specific LMC then the LMC becomes 


an HMC, If there are sister nodes to a specific LMC then 


Dineee algorithms were produced in consultation with Dr. G.D. 
Prideaux of the Department of Linguistics, University of 
Atberta 219.70. 


“sear Chapters 6 and 8, for a fuller explanation of these 
algorithms and examples of their application to various 
sentences. 
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the HMC associated with that LMC is the node which immedi- 
ately dominates all sisters of the LMC in question. This 
algorithm is iterated three times or until a surface struc- 
ture sentence is’ completely reconstituted if this occurs 
prio, ‘to? the*thirde©iteration.¥* Thus 7the AMC’ oftinterest in 
the present study, is that which is produced by three appli- 


cations of this ad poritnae S 


Simultaneous synthesis 

This term refers to a basic form of integrative ac- 
tivity of the cerebral cortex by which’ different aspects of 
the outside world may be reflected. It involves the inte- 
gration of successive stimuli arriving in the brain into 
simultaneous groups. The synthesis of separate and succes- 
sive elements into simultaneous groups may take place during 
perception or during the performance of complex intellectual 
operations. One writer describes perceptual, Spee ge and 


intellectual levels of simultaneous synthesis (Luria, 1966a). 


Successive synthesis 
This’ term also refers to a basic fEorm of integrative 


activity of the cerebral cortex by which different aspects 


‘hese algorithms were produced in consualtation with Dr. G. 
D. Prideaux ofr the Department of Linguistics, University 
oTeerper tare 1O7 Oy 


cece Chapters G and 8, for a fuller explanation of these 
algorithms and examples of their application to various 
sentences. 


of or relating to memory (Gove and Webster, 1966). 
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of the outside world may be reflected. It involves the in- 
tegration of individual stimuli arriving consecutively in 
the brain into temporally organized, successive series. 
Again, the synthesis of separate elements into a successive 
series may take place during perception or during the per- 
formance of complex intellectual activities: Successive 
synthesis is also described for perceptual, mnestic, or in- 


teltectual Vevels (Luria, 19664). 


Clozesctes& €CL) 
This is the test produced by the application of the 


cloze procedure involving the deletion of every fifth word. 


Vocabulary test (VOC) 
They vocabulary subtest of the Cooperative English 
Test of Reading’ Comprehension, 


Level of comprehension test (LC) 


the LeveleotsComprehensionssubtest *or*the Cooperative 


English Test of Reading Comprehension. 


Facet design posttdst (FDP) 


Thisatenmadescripes “the tests compil edxaccording: to 


facet design and applied as a posttest. 


Linguistic algorithm posttest (LAP) 


This is the test based on linguistic algorithms and 


administered as a posttest. 
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Linguistic alsorithmepretest=posttest (LAPP) 


This is the test based on linguistic algorithms and 


administered as both a pretest and a posttest. 


Clustering 


This term describes the tendency to recall randomly 


displayed words in conceptual categories. 


Chunk 
In this study the term “chunk” is used to describe a 


group of words. Such a group may or may not be cohesive, 


Raclonoberepeta oLone (RR) 


This refers to the percentage of words recalled that 


avePan clusters (Conzalestand Cofer ;71959, pe296): 


Katlororesertalerepetz tious (RS) 


This term refers to the percentage of words that are 


recalled in the serial order of their presentation. 


The eeood. group 


This term describes 150 readers in the total sample 
of 325 undergraduate students who produced a Level of 


Comprehension (LC) scaled score of 160 or more. 


the “poor Veroup 


This ¢roup was comprised of 150 readers from the 
total sample of 325 undergraduate students who produced an 
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the inst Manes iGoodseroup IGFLG) 


The 50 Ss from the "good" group who were matched 
with Ss from: the "poor" group on the basis of equal Vocabu- 


lary subtest (VOC) and RR scores. 


The Second Large Good group (SLG) 


The 50 Ss from the "good" group who were matched 
wuts tromithe “poon croup, on: thei basis! of) equal. VOC 
scores but RR scores 20 to 30 percentage points higher than 


those of the corresponding "poor" readers. 


The First Small Good group (FSG) 


Twenty five Ss were identified from among the 150 
"good" readers who could each be matched with an rsR! Ppoor 
reader on the tbasis of equal VOC scores. These 25 Ss were 


assigned to the FSG group. 


The Second Small Good group (SSG) 


This group of 25 Ss was made up of those who remained 
in the "good" group after the other three subgroups had been 
Selected. | They did not match readers from the “poor group 
on any variable. Their scores on the experimental tests, 
however, were compared with those achieved by the Ss in the 
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ihesvirsts Large Difterencessroup “CrUD) 


This group was comprised of the 50 Ss in the "poor" 
group who could be individually matched with members of the 


"good" group on the basis of equal VOC and RR scores. 


the pecond@ltarge Dit ference: group (SLD) 


The 50 Ss in this group were matched with individual 
members of the "good" group on the basis of having equal VOC 
scores but RR scores 20 to 30 percentage points lower than 


the corresponding member of the "good" group. 


The ratio of serial repetition group (RSR) 

Of the 631 volunteers who completed the pencil and 
paper tests), includine the test of clusterine sin recall. 29 
Ss indicated that they had attempted to recall the 60 words 
in the List by £eproducing them in the precise order of 
their "display. it was coneluded that these Ss had uwsed an 
inappropriate information processing strategy for this task. 
Twenty-five of these Ss were randomly selected and assigned 


to tne RSReeroup. 


Wie gOKSs€ sho stste group 


From the Original ¢roup of Ss who had completed the 
pencil and paper tests, 51 were identified who had produced 
substantially lower LC, VOC, and RR scores than the other Ss 
in the entire group of volunteers. Twenty-five of these Ss 


were randomly selected and assigned to the Deficit group. 
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Derivation of Hypotheses 


Chapter 5 provides a detailed discussion of the 
hypotheses that were investigated. The present section out- 
lines how the broad purposes of the study were translated 
into the general research questions from which the hypoth- 
eses were formulated. 

The study was planned to achieve the following 
specific purposes: 

1. To determine the relationship between the ability of 
college readers to select an appropriate information 
processing strategy for a specific task and their 
comprehension of written materials; 

2. To investigate units of written language processing 
employed by college readers; 

3. To compare the standard of comprehension, using read- 
ing materials displayed by various formats, of college 
readers classified and grouped according to their 
performance on a task calling for simultaneous synthe- 
sis. 

In order to satisfy these purposes they were refor- 
mulated into general research questions to permit the 
subsequent generation of specific hypotheses. Thus, the 
present study was designed to provide empirical information 
relative to five general questions. 

tee Is the ability to select an appropriate information 
processing strategy for the completion of a specific 


verbal task, related to reading performance? 
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2. Can units, of written lanecuage processing: be tdentiftied 
for college readers? 

7 aevoes the type of ichiunk used “ina sormat for, presenting 
reading materials to college readers affect their 
comprehension of those materials? 

4, With college readers, what are the specific compara- 
tive effects of presenting written materials by means 
of formats based on different chunk-types? 

5. On reading materials displayed by means of various 
formats, how do the comprehension scores of "good" 


and "poor" college readers compare? 


Overview of the Design of the Study 


The sample evaluated in this investigation consisted 
of 325 undergraduate university students engaged in formal 
course work at the University of Alberta. Knowledge of 
vocabulary was assessed with the Vocabulary subtest of the 
Cooperative English Test of Reading Comprehension, A stan- 
dardized measure of the comprehension of written language 
was obtained with the Level of Comprehension subtest of the 
Same reading test. The ability to select an appropriate 
information processing strategy was decided on the results 
secured from a modified version of Bousfield's (1953) test 
ob clustering tne recalls . The synthesizing stratectes of; Ss 
in dealing with written language were identified on the basis 
of their reactions to prose selections displayed by means of 


different formats, each comprised of a different type of 
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chunk. The completely discrete presentation of each chunk 
in the various formats was accomplished by programming the 
IBM 1500 Instructional System with the Minnesota Fortran 
Pack. (see: Chapter 9). 

Comprehension of the written materials presented by 
means of different formats was evaluated with three test 
types combined to create five testing situations. The three 
test types were compiled by the cloze procedure based on the 
deletion of every fifth word, the use of facet design, and 
thetappizcationv of linguistic alrorithms. 

Five different passages were used as the reading 
materials. These were prepared for presentation to experi- 
mental Ss in five different formats. The five different 
test situations were constructed on each of the passages, 

To avoid the creation of a biased version of the cloze test 
on any passage, five forms were prepared for each passage. 
This ensured the ultimate deletion of every word. The Ss 
were “designed to one of five groups. The five levels of 

the four factors of groups, passages, formats, and tests 
were organized into a research design based on a Greco-Latin 
Square (Winer, 1971). 

The research design described above was fully 
balanced and produced 25 cells each of which contained a 
unique combination of the four independent variables. This 
same basic design was preserved when smaller, specialized 
groups were created using the classifying variables of 


Vocabulary subtest scores, Level of Comprehension subtest 
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scores, and the scores generated by the test of clustering 
in recall Analysis ofwartance, according ‘tomal numbers of 
different plans, and a posteriori multiple comparisons of 

means, were the chief statistical techniques used for data 


analysis. 


significance of the’ Study 


It is widely acknowledged that large numbers of 
students in the upper elementary through high school grades 
comprehend written language so poorly that they assimilate 
very little of the information that is presented to them in 
that form. That this is a situation for the serious consid- 
eration of all reading teachers and researchers, is empha- 
sized by the large “proportion of "instruction that ws 
dependent upon the student's successful interaction with 
wEeLtten materials. 

The motivation for the research project which is 
reported here, was the specific comprehension deficiency 
represented by the reader who possesses efficient word 
fdenmttrication and*vocabulary -skills*®but*stilivdoes snot sun= 
derstand what he reads. It appears that readers in this 
category do not read meaningful word groups but, rather a 
series of individual words. For such readers the informa- 
tion conveyed by a string of words iS no more than a 
collection of separate word meanings, rather than groups of 
words providing contextually unified conceptions. Clearly, 


an aspect of the reading process, fundamental to understanding, 
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has not been acquired by readers of this type. 

inie study “1s considered’ to derive Ssienificance 
from the fact that it has attempted an explanation of the 
importance of language synthesis in the reading act. The 
investigation made use of college level readers on the 
assumption that these Ss would be proficient readers. The 
purpose behind the use of readers of this level was the hope 
that the act of comprehension, as accomplished by the pro- 
fielent reader, wouldibe in’ a “purer” form, and thus, the 
analysis would not be contaminated by other factors brought 
to the reading situation by readers still at the stage of 
acquiring reading skill. Lt was: hoped, «too; 'that the 
analysis of the comprehension of mature readers would pro- 
vide valuable instghts into the functioning of less than 
adequate readers and readers at all stages of development. 

A further significant aspect of this study is the 
fact that the impact of the independent variable of "format" 
upon the dependent variable of comprehension was assessed 
aecording tovtave dititerent procedures.. [hus, the results 
and findings that are presented and analyzed, are gener- 
alizable to a quite wide spectrum of reading test situations, 

Teds, sipniticant too that the windings (of “this 
study point clearly to the advantages that should accrue as 
a result of the use of different formats for the presentation 
of reading materials to readers representing a range of 
different reading abilities, 
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have been conducted on the basis of the chunked presentation 
of reading materials, it is unique in that it has attempted 
to examine the functioning of the process of language 
synthesis that renders such chunks meaningful. This examin- 
ation is considered to be significant because it has 
involved, at least indirectly, the assessment of the extent 
to which comprehension of written language requires the use 
of a reader's internalized and implicit knowledge of the 


grammar of his language. 


Limitations of the Study 


The factors discussed below should be noted as 
limitations upon the generalizability of the findings re- 
ported in this study. 

1. The Ss who took part in the study were volunteers 
from one department within a single faculty, or a 
university of 518,000 students. “Li cannot be con= 
sidered that these students are truly representative 
Of the sttidents within that wniversity, faculty of 
department, and clearly, they cannot be considered 
to represent college readers in general. 

2. Reading for approximately one hour from a CRI screen 
is certainly reading of some sort. The degree to 
which this physical reading situation was the same as 
a “more normal" reading situation, however, is unknown. 
The chapter which deals with the pilot study addresses 


this question in somewhat more detail. 
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While the use of the IBM 1500 Instructional System 
provided the perfect situation for the completely 
Separate. presentation. of ,diserete chunks; .it did 
carry with it the penalty of specific constraints. 
Perhaps the most severe of these was the fact that 
Ssicould not retensback' yinwa,textein, searcher a 
particular answer, Ltsis not «known, stherefore; to 
what extent the results collected are purely a 
function of readers‘ memories. 

The mechanics of experiments based on chunking are 
not as straight forward as those in many other areas 
oferesearch...) ine particular, 26 as ailtfiteule to make 
a clear separation between the dependent and the in- 
dependent variables. Several different procedures 
have been adopted in various studies to induce Ss to 
chunk sequences in particular ways. While any one of 
the available procedures can be used as an attempt to 
induce Ss to wse a particular synthesizing scheme, 
systematic variation in one of these procedures 
cannot be considered a truly independent variable. 

In the present study, of the four independent 
variables which were under experimenter manipulation, 
the variable of particular interest was that of 
ViOTMaAtS ane  LUdoet on ethe evaniattions in thae.type.of 
chunk used to present reading materials. This in- 
dependent variable cannot be considered the independ- 


ent variable. The independent variable is the 
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variation in chunking which Ss did adopt. If the 
adopted scheme of particular Ss did not conform to 
the scheme which the experimenter attempted to in- 
duce, then the experimental variation was irrelevant 
to the study. fhe real difficulty, and, therefore, 
the damaging limitation, is that there is almost no 
way of knowing what scheme was adopted by any one §S 


Of group On oS. 


Plan of the Investigation 


The investigation is reported according to the plan 
set out below. : 

Chapter 2 contains a theoretical discussion of the 
role played by language synthesis in language processing. 
The discussion deals with the application to language of the 
information processing strategies of simultaneous and suc- 
cessive syntheses (Luria, 1966a, 1966b). 

The theoretical discussion in Chapter 3 deals with 
the importance of grammar in language processing. Sentence 
plans, and to a lesser extent, discourse plans and the 
functions they perform in the productive and receptive as- 
pects of language, are discussed. 

Chapter 4 deals with the empirical and theoretical 
work that has been concerned with reading as a constructive 
process, the relationship between grammar and reading, and 
the impact of chunked presentations upon reading performance, 


From the analysis of relevant empirical research and 
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theories presented in Chapters 2, 3, and 4, the specific 
theoretical position that was adopted in this study is out- 
lined in Chapter 5. This chapter also presents the hypoth- 
eses that were designed to provide tests of this theoretical 
posSTtttoOn. 

Chapter 6 is devoted to the description of the 
experimental design while Chapters 7 and 8 deal with the 
pilot study and the construction of the experimental in- 
struments, 

The use of the IBM 1500 Instructional System for the 
collection of the experimental data is set out in Chapter 9. 

Chapter 10 reports the findings relating to the total 
sample and the five experimental groups into which the sample 
was divided. Chapter 11 also presents findings. It deals 
with the analysis of results with specific reference to the 
hypotheses presented in Chapter 5, 

The Last chapter, Chapter 12; reports the main 
findings and conclusions and the implications that can be 


drawn from these, 


— —_ ww *ss 


. 


_ 


- - 
O0ivese of] (eee ,6 , 2% ePatdeee fs bv saones b90er: 


cage oe Yeats wivid 0) Deigaed’ coe Ged), dpialeed Jegre vee 3 
eétuneR 44 afainete ‘pate. 9aqget® bb it , jetqed’ wf penn? 
baniAarnete e342 In O88 069 Kigaan Wi hengises wyae anes s ‘tT - 
ee 

AvdagiGaeGh utter beavesh el) 4.423903 “SO 


a 


; 7 - 
inet A dpe Fo. ezetaulla eifer. nesaet (azuuehim in 


7 ; _ 
sy O i wey «4 nvyilaaiten - sn? bea ehuse ae i 
7 _ a 
_ _ 7 
@ine 4 7 
oe ed 


‘ j a) i) ' wal 7 pai Ai ea7 - 
A a 
. a bl (uewent Seger Ad Aw elton tion 
: ~ (sae a 
a»>% ign ; i¥ ) o) senqees = .-5 
> a | - 
q i ip ati ni faye i ea -¢s ) é ewiZ She aan se 
_ 
' papi (iAG 408 piel ili e@3@ea8 hebivit — 
b Hage artanns $e abdeixhe wide 
_ ~ 
ad ha sit: v " 
Wee LL eaves? iw 
7 i wid : ie L AS 
da ’ ; a ie ie sa no ou ay bhwd Yo 
: oe. 
‘aaweile "w? Hep?) 
' a 
- 7 _ 
- i 
- 
- 7 a re 7 
_ a — 
nn ae a 
7 - - _ - 7 
7 ; 7 a 
; —= 2 - ° io ; — al 
. a _ - a ore — 


CHAPTER 2 


REVIEW OF RELATED LITERATURE: LANGUAGE 


SYNTHESIS AND LANGUAGE PROCESSING 


Introduction 


The acts of natural language production begin with 
the focussing of attention upon a general impression within 
the field of consciousness (Wundt, 1912, see: Blumenthal 
1970). From this general impression, attention then iso- 
lates a specific aspect while still retaining a sense of its 
relation or belonging to the general impression. Thus, the 
function of attention is to perform a dual operation. This 
dual operation of attention results in the structuring of 
cognitive content. On the one hand, cognitive content is 
organized and analyzed into features or constituents. On 
the other hand, these features are organized to preserve 
certain relationships to one another. The outcome of this 
is the production of language at two levels. The first 
level is that of the sentence, or in some situations, the 
sentence fragment. The second level is that of connected 
discourse. The sentence, which is comprised of constituents, 
is characterized by relational structure. The discourse is 
marked by serial connectedness which is represented in its 
coherent and developing nature. 

Miller, Galanter, and Pribram (1960) and Luria 
(1966b) have provided the most parsimonious descriptions of 


the operations of these phenomena. Miller et al. account 


24 


aa 


o) 


asatoeed VOT PANAT LIC Re Thaee 90 ux? eas 


rnesanw SpatoRA One SLES HOVE 


$ Agra ; 


aéinouhesi{ai : 
—n @ eet ee Se 


_ 


tayuRnal Latél &e ea tj 30 pe: a 7 


nqQea hel Fasses VO Be: ai 34% ail? 


vee 
Pott Hoe i a’ ‘Oi Islnd), \iemeeigawen ta etevs & 


fire 3 


> 


' ‘ 
| ‘ isc 17 
i] . cad 
j ie ! 
poe tri ! ri i 
! ims we 
i ,* ay e 


$63 ere: 0 f 
ig to 8 iT e ( 
. - @ : a 
ri ee 
aris ; \ ‘ | 
Bi OU ¢ ri : 7 5 


Sipyid ‘bna (O6P TD) mavdiy - 


paar ty 7 


a 


iowa we yrsekes | yds a) rad wneitaat 


uri 7h. Delhvsetijer 6). Aids chattel horn wrie fd a200 ™ 


eeqh aa [omy ® 


— 
aT - > hom) | - hou abel? 1 Oe -4ate . 

a . 7 
aelev etinl Csagde' 1 in eee sneer TS 
Serwlisg 40l0 ueginded 46 nnbiate = 

ay 

=2* Veuy wu! ee ; i, Ve wot tsaut 
Tiel watsavee’: 40’ aetsh eae: Faee 
shwat 4 ex at) .«VeGaS evil cinged 


ae 
(bel veri & Lee O89 To a 


sea » LAP dRYTm Sit MII TASS &e pile uned veeben tae 


e6itA in. a | v6 2iteaai sed 77 whatonr 
1 — 
i ibs a i ¢ » poral +i Le jrivects off at 
9 - 7 Venn a 
in i pTAMNSINGHO Ae 1 ons ob iw + 
j . 7 - 
ua) badesna aut _GAVeqgelt « *o) 


; J saunas sneer ik ae 1 99RD reatl 


caveine asiquinrn 
ed 


_ 


a 
i calsbitlind 


2a 


for the expansion of a general impression into a grammatical 
sentence according to a grammar pia Luria suggests that 
an argument, topic, or narrative is developed into continu- 
ous prose on the basis of a discourse plan. 

The process of analyzing for production occurs with- 
out the disturbance of the essential synthetic quality of 
either the general impression from which the sentence grows 
or the argument, topic, or narrative from which the discourse 
is developed. There is, however, an essential difference 
between the sentence level of language production and the 
discourse level of language production. The sentence is 
characterized by a unity or simultaneity that establishes a 
vital, simultaneous relationship between the syntactic 
structures of subject, verb, object, and modifier, etc., and 
the semantic information encoded by them within the sentence. 
The discourse is characterized by two types of unity. The 
first type of unity establishes a serial connectedness 
between the underlying sentences of which the discourse is 
comprised. The second type of unity is marked by the 
simulLtaneitysthat isycaptured in theemain idea of -the -dis- 
course. 

The application of grammatical relationships such as 
AGENT, OBJECT, BENEFACTIVE, etc., which are encoded by such 


grammatical relationships, to the various aspects of general 


are the production of both sentences and discourses is 

controlled, in large measure, by grammatical criteria, it 
is proposed, henceforth to substitute the term "sentence 

plan’ form-the "grammar plan" “of Miller etal. 
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impressions, is fundamental in the preparation of thought 

for expression in the sentences of the language. These 
grammatical relationships influence the direction of the 
analysis which results in production, but, at the same 

time, they also preserve the sense of sentence unity. The 
application of situational factors such as "field of dis- 
course" (what the discourse is about), the "mode" of 

language (spoken or written, extempore or prepared), the 
"tenor" (the total set of social relations in a communica- 
tion situation), and the various linguistic devices that 

are employed as "cohesive ties," preserve the essential 

unity of a discourse (Hasan, 1968). These linguistic, 
cohesive ties may be grammatical, lexical, or phonological. 
For example, the repetition of items, and the use of near 
Synonyms, is one type of lexical cohesion. Meter and various 
other phonological aspects of verse form, such as rhyme, are 
important cohesive factors in poetry, although phonological 
cohesion is not limited to verse; this is one of the very 
important functions of everyday speech, The grammatical 
aspect of cohesion that ties the sentences of a discourse 
together has not been, as yet, susceptible to the same 
generalized, relational-structure description that can be 
applied to individual sentences, The most common vehicle of 
grammatical inter-sentence cohesion is "anaphora" which means, 
referring back in the text (Hasan, 1968). Significant in the 
present context is* the fact that this type of cohesion refers 


to a serially established integration in which the 
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preservation of logical sequence is of vital importance 
(Lashley, 1951). 

As Wundt points out, the aim of the whole process 
of analyzing the general impression prior to the production 
of the individual sentences and the total discourse, is to 
enable the listener to use the ultimate end of the analysis, 
that is, the speech sounds, as cues, for organizing and 
creating his own cognition. 

This analysis of the production of the sentences of 
spoken language applies also to the production of written 
language. In Vygotsky's (1962) terms, "written speech" 
stems from "internal ppeackY in the same way as "oral 
speech" does, except that a greater degree of premeditation 
is generally effected before overt production takes place in 
written form. 

The Wundt approach to the study of language compre- 
hension or reception, is also useful. Whether comprehension 
stems from listening or reading, the focussing of attention 
upon a general impression within the field of consciousness, 
is a basic aspect of the process. The listener or reader 
must recombine the auditory or visual signals to arrive at 
the sentence-level, general impression and the argument, 
topic, or narrative, at the discourse level, from which the 
language message was developed. This phenomenon can be 
usefully described as analysis-for-reception, though the 
analysis in this case is achieved by means of synthesis 


(Neisser, 1967; Norman, 1968). In the terms of the more 
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recent transformational grammarians, the apprehension of 
meaning involves the identification of the underlying mean- 
ing of the individual sentences of the written or spoken 
communication (Katz and Postal, 1964; Chomsky, 1965; Fillmore, 
1968; McCawley, 1968) and the underlying meaning of the in- 
tegrated sentences of the spoken or written discourse 

(Grimes and Glock, 1970). 

It should be noted that although the basic transfor- 
mational notion of an underlying representation is fundamen- 
tal in this discussion, no attempt has been made to adopt, 
exclusively, the Chomsky position (Katz and Postal, 1964; 
Chomsky, 1965) in which the underlying representation is 
syntactic, and in which semantics perform an interpretive 
function. The treatment is intended to be sufficiently 
general to include the McCawley (1968), Lakoff (1968) 
position, in which the underlying representation is semantic. 

It is the purpose of this chapter to propose that 
this reconstruction of underlying meaning involves, as basic 
components, two types of synthesizing activities. The first 
of these may be termed the "communication of relations," 
operating chiefly at the sentence level, and the second, 


"the communication of events," 


operating mainly at the 
discourse level. Both syntheses are basic to the position 
adopted by Luria (1966a, 1966b) on the question of infor- 
mation processing. These syntheses, he describes as 


"simultaneous synthesis" and "successive synthesis," 


respectively. In this chapter these concepts will be 
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described and the central role in the comprehension of 
language, and especially written language, which is posited 


for them, will be outlined. 


Language Synthesis 


The view of language synthesis to be discussed here 
is one aspect of a more general theory of information proces- 
sing which Luria (1966a, 1966b) has developed as a result of 
his observations of patients with cortical lesions in dif- 
ferent brain locations. In this model, Luria suggests two 
major methods of such cognitive functioning. As pointed out 
above, he describes these as “simultaneous synthesis" and 
"successive synthesis." The terms were first coined by 
Sechenov (1878) in his discussion of the “elements of 


thought," 
Simultaneous Synthesis 


Luria (1966a) describes three levels of simultaneous 
synthesis. From the combined results of neurosurgical and 
psychological investigations, he has concluded that these 
are’ Sl @ecsotiated withsttivityworthe oceipitals and 
occedpitoparietal® cortical divisions. e The fdrst) ofthese 
levels of synthesis results in sensory synthesis such as 
tactile, visual, or olfactory perception. The second level 
described by Luria is concerned with the more complex mnestic 
(memory) processes which form the basis for the symbolic 
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simultaneous synthesis for their execution. The third level 
of simultaneous synthesis is closely connected with the 
second level except that it involves a greater degree of 
complexity and, therefore, depends on a higher level of in- 
tellectual activity. The ability to comprehend mathematical 
and logical-grammatical relationships is dependent upon this 
level of simultaneous synthesis, 

Luria (1966a, 1966b) has proposed that although an 
adequate understanding of separate words may be possessed 
by an individual, this does not ensure satisfactory compre- 
hension of complex logical-grammatical constructions. The 
term "logical-grammatical" is used by Luria to describe the 
types of expressions that are created ane Spatial preposi- 


tlonawiitke>, Stbelow.” “tabove, before,” 


"“Dehind," and “so on, 
and ‘the tadverbdial “phrases . “"to ‘the back “of,"" “to -the left 
of," etc., are used to place sentence entities in a specific 
relationship. He also includes expressions of comparative 
relationships, time relationships incorporating a spatial 


component, e.g., “spring before summer," and "winter before 


fall," verbs expressing an action transacted from one object 


"wand “to take from 


to another, e.g., “to take to someone,’ 
someone." The definition is further extended to include 
grammatical constructions in which there is an unfamiliar, 
inverted position of elements so that the order of the words 
is opposite to the order of the action they describe. These 


include expressions making use of the passive voice. A 


difficult typerof construction which possesses greater 
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generality in most languages, than those listed to date, is 
the complex construction in which elements bearing certain 
relationships to each other are some distance apart, i.e., 
they are separated by other words or phrases, so that the 
distant elements have to be synthesized before the meaning 
of the construction becomes clear. This last class of con- 
structions includes examples in which a system of connections 
is expressed by means of certain grammatical devices which 
May come into conflict with the order of the actions direct- 
ly indicated from the order of the words in the sentence. 
Luria (1966a, p.384) uses the example, "Point to the comb 
with the pencil." When the task called for by this sentence 
is performed, the sentence order of the words must not be 
followed. As Luria claims, this is the manner in which in- 
verted constructions, in general, are understood. 

Although he does not make specific reference to such 
relationships, “it is’*clear that Luria’‘s logical—-grammatical 
relationships are drawn from the total class of sentence 
grammatical relationships and the semantic relationships 
which are encoded by them. It is proposed, therefore, that 
Luria's logical-grammatical relationships are drawn from the 
general class of sentence functional relationships. 

The comprehension of these logical-grammatical con- 
structions is a highly complex and incompletely understood , 
process. Sihisi type “of “comprehension ‘calls “for *the 
"coordination of details into a common whole" or the "fitting 


together of details into a single formula (Head, pp.257-262, 
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LO26)in° Sithis! cognd tive tiuncttoning sis that ofislogical 
operations in which a relational structure is controlled by 
the logic of grammar in interaction with the meaning of 
content-bearing lexical items. Luria differentiates the 
ability to discern and perform such operations from a know- 
ledge of concepts. Head (1926) observes that the difficulty 
of these constructions is not a function of their length 
but, rather, of the inability of the language processor to 
carry out an appropriate synthesizing of the component 
elements. 

Luria's interest in the disturbances of language 
function which stem from localized brain lesions leads him 
to discuss only those logical-grammatical constructions 
which readily reflect language dysfunction. It is clear, 
however, that the principle of simultaneous synthesis 
possesses greater generality in the comprehension of lan- 
guage. For the understanding of all constructions that 
involve grammatical relationships, a special form of 
language synthesis is required in which the consecutive 
scrutiny of individual elements transforms those elements 
into a simultaneously perceived set of functional relation- 
ships. 

Luria's (1966a, 1966b) analysis of simultaneous 
synthesis and language processing deals almost exclusively 
with logical-grammatical constructions which, while making 
use of relatively few elements, reflect a high level of 


complexity. These constructions are used to reduce the 
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demands placed upon mnestic processes. Luria does this 
because his purpose is to avoid sources of contamination 
which may obscure important information about the patho- 
logical condition he is attempting tor investigate. *® Itiis 
very likely, however, that the same basic processes of 
simultaneous syntheses are required at much lower levels of 
language processing. This is especially so when the communi- 
cation is presented in the form of written language which 

is divested of much of the synthesizing information conveyed 
by pitch, stress, juncture, intonation, and gesticulation 
which normally accompanies spoken language. 

An essential component in the process of identifying 
meaning with the individual sentences of written discourse, 
is the discernment of grammatical relationships such as 
subject -ofenobiect or,» modifier of-everb off andi sovon, ang 
the semantic relationships for which they provide a repre- 
sentation. These functional relationships can only be 
apprehended, however, if the individual elements comprising 
these entities to be related can first be synthesized as 
noun group, verb group, modifier group, and so One iniithe 
mature, fluent reader, it is contended that this level of 
simultaneous synthesis is effected in the completely auto- 
matic manner described by Ausubel (1967, 1968). He claims 
that’ the skilled reader perceives directly both the denota- 
tive meanings of words in a sentence and their syntactic 
functions. The individual words are seen immediately as 


part of a grammatical context so that their "meanings emerge 
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as an immediate, perceptual content of awareness," 


Tien 5 
automatically. This does not mean that the propositional 
meaning of a passage is yielded in the same way. The 
directly perceived denotative and syntactic meanings have 
to be related to relevant ideas in existing cognitive 
structure (CAusubiel ,pepii70l.7 1968). 

The syntactic functions referred to by Ausubel, and 
of interest in the present context, permit the fluent, ma- 
ture reader to automatically identify the subject, verb, 
etc., of a sentence. For instance, in the sentence, "The 
creat fuey green, greasy, Limpopo wRiver trolls yoent ly. in 
ever-widening sweeps, towards the distant sea." the reader, 
by a process of automatic, simultaneous synthesis, must 
identify ethe “subject, iriver, cumulatively modified, the 
verbal element, “rolls gently," and the two verb-modifying 
constituents, "in ever-widening sweeps," and "towards the 
distant sea". Thus the sentence is immediately reduced to 
its essential relational elements with a form something 
like, "River flows how where." 

thatgtthis tprocess ois *eniietenthy icanri ed .<out sin 
speech from a relatively early age has been widely document- 
ed. Several studies reviewed in Chapter 3 below, however, 
indicate that, even with readers who have achieved college 
entrance, the carry-over of this simultaneous synthesizing 
strategy from spoken language, may not be fully accomplished 
in a substantial number of cases. As already pointed out, a 


Sontuibuitiwgrreason for the failure to transfer this specific 
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language processing skill from one language mode to the 
other is that many of the synthesizing cues, present in 
spoken language, have to be provided by the reader himself 
when he is confronted with written language. One aspect of 
this research project was concerned with identifying and 


investigating such readers. 


Successive Synthesis 


As with simultaneous synthesis, Luria identifies 
three levels of successive synthesis. Again, these are the 
sensorimotor level, the mnestic level, and the mnestico- 
intellectual level (Luria, 1966b). As a result of his work 
in localized lesions of the brain, Luria has discovered that 
successive synthesis is controlled by the fronto-temporal 
regions of the brain, 

As examples of the sensorimotor level of performance 
in the mature language user, Luria lists the articulation of 
whole words consisting of organized series of sounds. Apart 
from the efficient performance of the articulatory apparatus 
itself, the production of series oft gounds,) im the correct 
order, depends upon sensorimotor, successive synthesis. The 
same phenomenon is in operation in the writing of sequences 
of sounds, sound combinations, and whole words. That is, 
the smooth performance of serial forms of activity, like the 
successive series of sounds in speech and the series of 
letters in cursive writing, require successive synthesis at 


a sensorimotor level. 
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The mnestic level of successive synthesis is required 
for the following of "a°verbal“instruction"that %calts for ’the 
drawing of a series of three elements in a nomimated order. 
Luria (1966b) uses the example of a circle, a.cross, and a 
minus sign, which have to be drawn in precisely that order. 
The difference between this level of performance and the 
purely motor level reflected in the mechanical production of 
cursive writing is that the order of the verbal instructions 
for the task has to be retained. 

The mnestic level of successive synthesis is called 
upon in the movements of the speech organs required for the 
production of a sentence. Successive synthesis is also 
required for the successful perception of the speech sounds 
and words in a spoken sentence. Much the same process is 
involved in the retention of the rhythm and melody of a 
piece of music as opposed to the recognition of the level of 
pitch of a specific musical sound. The production and per= 
ception of a code, such as the morse code, relies heavily 
upon the mnestic level of successive synthesis. 

At the sensorimotor and mnestic levels of successive 
synthesis, the essential abilities are reflected in the 
retention of a series of words as a single “kinetic melody." 
This refers to the retention of the order of a series of 
words rather than the absolute retention of the words with- 
Out any specific serialization. 

The manifestation of successive synthesis is not 


confined to the serial organization of processes as 
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reflected in” the’ ability to®8reproduce arvsertes’ consisting? of 
isolated elements. Successive synthesis at a sensorimotor- 
mnestic level is required for the learning of poetry by 
heart. Poetry is essentially a successive, spoken melody 

in which words are arranged in a single rhythmic and 

melodic verbal structure (Luria, 1966b). 

The discussion of successive synthesis, to this 
point, has dealt with the relatively simple sensorimotor and 
mnestic processes. Successive synthesis at a higher level, 
is believed by Luria (1966a, 1966b) to be also involved in 
the more complex levels of organization of mental processes 
reflected in the course of thinking as it is related to 
linguistic processes. In the discussion of simultaneous 
synthesis it was suggested that this type of thinking has, 
as important components, the systems of the logical- 
grammatical code and of verbal concepts. It also has 
another aspect of great importance. Luria (1966b) describes 
this as the "dynamic aspect" of thinking as it relates to the 
Pingaistic process (p.114). This aspect of thinking isa 
necessary element for the successful transition from a topic, 
through a discourse plan, to expression in the form of a 
successive chain of events, propositions, or arguments that 
conform to that general plan. And conversely, it is re- 
quired for the successful transition from connected discourse, 
written or spoken, with its successive chain of events, 
propositions, or arguments, to the general plan from which 


the discourse originally grew. Luria asserts that this 
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requires an extremely complex form of successive synthesis 
and that this is a basic component in the dynamics of 
thinking which involves linguistic processes. A deficiency 
in this facet of information processing, then, may be re- 
vealed in an inability to make the transition from a con- 
densed idea into expanded or discursive "speech" or the 
transition from expanded "speech" into thought, that is, an 
inability to identify the connected meaning of a discourse. 

Thus, successive synthesis at the highest level is 
required to ensure the smooth development of thought and to 
ensure that this evolves spontaneously. These cognitive 
processes, in the mature adult, rest upon highly automatized 
logical schemes. Such schemes permit the rapid production 
or discernment of relationships such as, cause-effect, 
sequence, part-whole, dependency hierarchies, and so on, 
where these relationships extend beyond the sentence level 
of production or reception. The ease with which the normal, 
mature adult can call forth appropriate logical schemes has 
led psychologists to speak of appropriate "logical feelings," 
eng... a £eelineso£l Tbhut,teaticelingsot Vit, "were (Curia, 
1966b). The importance to the reading act of such indica- 
tors of logical schemes in a text has previously been 
investigated by Robertson (1966). 

Thus, comprehension of a discourse depends upon 
recognizing grammatical constructions and relationships; 
firstly at the sentence level (simultaneous synthesis), and 


secondly, at the discourse level (both simultaneous and 
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successive synthesis). For the fluent, mature reader, it is 
proposed that this recognition is automatic. As discussed 
in the Introduction to this chapter, sequential connected- 
ness at the discourse level is also established with 
situational aids such as the field, the mode, and the tenor 
of the discourse. The familiarity of a reader with the 
field of a discourse will depend upon the dimensions of his 
past experiences. The establishment of the higher level, 
propositional meaning of a discourse, will also be exten- 
sively dependent upon the existence of relevant ideas in 
the present cognitive structure of the reader (Ausubel, 
1968). The growth of this cognitive structure will also 
stem from the new concepts that are developed at the level 
of propositional thinking by the novel relationships in 
which existing concepts are placed in response to the 


demands of new discourse material. 


Sentence Meaning 


The two levels of sentences 

The notion that sentences have two levels is not new. 
Wundt proposed this as long ago as 1900 (see: Bever, Kirk, 
and Lackner, 1969; Blumenthal, 1970). He stated that the 
sentence is both a simultaneous and a sequential structure. 
From the spoken language point of view, it is a simultaneous 
structure despite its sequential production, because, at each 
moment of its production, it is present in consciousness as 


a totality. It is sequential because the speech manifestation 


ae ee 


de : - 7 
a ea 


a 


p22 a telent “y07eR tyes wer bia -{oboagsnye 


Lesguenih «4 +nizeueian ot esivikanas agen ¢ — 


eheragan iad 300 66° ietqeds apit ns eat taunaws 


on 
dgegwe benwtidasae O¢le @s Favai «4¢teanast ada s 


ec + Ad ige hom of9 bies¢ a4@ ga dae AHO? lamers te 
vie re 1 qv @ ? j 


| oe 
' ¥d fs itan4 sae oon weniah eda te 


| 1? i) 1 
po i Aereineer si13\ GACY “Heri se ities actpoeoel tl a te hi 
[oa »Y 
ul i nm) 4 1 te 7" a nilat Laces aa Gane ae 
Pm is : : | 
, ' a4 4u4,) 84 » bw. gndnees rancke smog 
= ¥ ; = é 


Ok ee im snewltnttas oi} he a 1 abneys h- ctavih 


' 2% euaewets v27@qweqgyvs taadeoxg ant) 
a oe 


a eelcivsur: eft ta Waweng of iheet~. 

| na 

; 4 ° , putas ee we , es wen eas. war? ea? - 
‘ é 5 ‘ 

_ , 


ieee i . a iwn is ei an vdote lenetstengosq 3 i: 
ate @19898e0 gniaeins aol , 


| ei 7 wa eB ) 
la waewts wee te ebneeeo | 
= ¥ : 
, § Aan y ‘ 
Lee 
y oni ra ares > eieves avi_. 
on “v ———— = 7 
\ : - 
ean Tar Ob Cav a eS iy #4 heVveu 306? Heves est - 
7 a 
ve" pawas 4e6),, OOP: a age gual) oe) wots heangy st 
* , 


a itd 2eie' &eeere en awl pan nee Bw ret panwenay baa 


a 
7 enews Lat tnannns a —_ emnsie suet o-or Le ae 8 72 
% daneeasdvete » &) /44 way ie L eaotail od apnad “a _— : 
7 ae 
= Be0e oe pores ‘anueeuiee: Lavaoae we ath pee 
nae > 
a6 eanaenetonne Fr) rneeees, pS OR rieb 
7 as wwXy 


7 a van one moh be 


re 3 


40 


of it changes from moment to moment as individual constitu- 
ents move into the focus of attention and then out again one 
after the other. Wundt, however, dismissed the claim that 
the sentence is a chain of words or even a chain of concepts. 
He accounted for this frequently held, incorrect notion, by 
explaining that the sentence is produced as a dissection of 

a totality present as a whole in consciousness. To think 

of this as nothing more than a linking process, he claimed, 
is to treat the outer form as the inner mental totality. 

This is plainly in error, as the outer form is the result of 
the dissection or analysis necessary for production. Because 
of its temporal-sequential mode of presentation in spoken 
language, and its spatial-sequential mode of presentation in 
written language, the physical configuration of the sentence 
is not a faithful picture of the simultaneous, ‘psychological 
processes underlying it. It is this end product which shows, 
by its nature, that the psychological factors determining a 
grammatical utterance are themselves distinct from the utter- 
ance, That is to say, the sentence, as an inner psychologi- 
cal construction, must have a simultaneous nature in 
addition to its sequential physical manifestation. 

From the foregoing, it can be seen that at least one 
aspect of what has to be understood for the comprehension of 
written materials is the correct identification of the under- 
lying functional relationships of sentences | (This) is well 
exemplified in Chomsky's (1965) often-quoted examples: 


(1) John is easy to please. 
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(2) John is eager to please. 

It is essential for the reader to understand that in 
(1) John is the one who is pleased and that the agent of the 
pleasure =aflfordedsiohn*is not spectfitedseand*that in ¢2)imJohn 
is the agent of the pleasure and the person who is pleased 
is unspecified. This relational information is necessary 
for the understanding of a sentence. A reader must be able 
to identify the sentence entities of AGENT, VERB, OBJECT, 


BENEFACTIVE, ‘etce}) (Lakoff (and Ross *1968*% Prideaux, 1972). 


Underlying meaning of sentences 


Perhaps the most important fact about the sentences 
of human languages is that all sentences have both an under- 
lying meaning and a surface structure. The underlying 
representation provides the meaning of a sentence while the 
surface structure gives the form of the sentence as it is 
used in communication. Thus, the underlying representation 
is an abstract object. It is a representation that is 
assumed on the basis of the meaning which stems from the 
lexical items of a sentence considered in the syntactic 
framework in which they are found. A surface structure is 
closer to physical reality in that it concretely specifies 
the syntactic structure necessary for spoken or written 


communication (Jacobs and Rosenbaum, 1968). 


The underlying meaning of sentences and simultaneous synthesis 


The theory proposed in this study is that the appre- 


hension of sentence meaning relies heavily on an information 
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processing strategy of the type described by Luria (1966a, 
1966b) as "simultaneous synthesis." The process depends 
upon the simultaneous interaction of synthesized, 
grammatical entities with an implicit "knowledge" of gram- 
mar. This "knowledge" of grammar includes a component 
that serves the same function as the transformational 
component of transformational-generative theory. It 
establishes the functional relationships operating within 
sentences. The simultaneous interaction of these function- 
al relationships, with the content-bearing, individual 
lexical items in sentences, permits the identification of 


the meanings underlying sentences, 
Discourse Meaning 


On the whole, generative-transformational grammar- 
ians have concerned themselves but little with structures 
larger than the sentence. A possible exception is that 
they have addressed the troublesome problem of sentence 
compounding. Clearly, however, there are higher level 
structures in discourse than the sentence. Pike (1964) and 
Becker (1965) for example, have searched for structures 
that are characteristic of connected language that consists 
of more than one sentence (Wardhaugh, 1969). 

The reason for the preoccupation of linguists with 
the sentence as the basic unit of organization in syntactic 
description is not difficult to appreciate. The structure 


of the sentence has seemed to exhibit a kind of closure 
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wiieh allows i to be investigated in relative, if not 
complete independence. Nobody would deny, however, that 
systematic constraints do exist across sentence boundaries 
(see: Levin, Grossman, Kaplan, and Yane, 1971). “If 
language is to be looked at from a semantic perspective, 
and in the examination of the reading act this would seem 
to be essential, the role of intersentential constraints 
must be more closely examined than they are under other 
views of language, This is so because a number of the 
limitations which cross sentence boundaries are clearly 
semantic in nature. No adequate theory of language 
structure can ignore across sentence constraints and 
relationships. Le Us certain, then, “that the structure 

Of paragraphs jor discourses is of basic importance (Chate, 
E97 Oj", 

The tight structure of high quality prose is not 
found only in sentences, but just as much in the sequencing 
of sentences within a passage. Indeed, there is probably 
more difference between good English and mediocre English 
in the matter of sentence transitions than in any features 
of the sentences considered separately. Many readers have 
trouble with language of this type. It seems desirable, 
therefore, that remedial efforts should take into account 
the impact of this source of diiticulty. such speciiie 
remediation can hardly be attempted until the scope of 


grammar has been extended to include the grammatical 
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features of sentence connection and discourse structure 
(Gleason, 1965). 

It is obvious that sets of random sentences can be 
distinguished from sets of related sentences (Wardhaugh, 
1969)... Lt is equally .clear that this nelatedness does not 
stem from any significant parallelism of the grammatical 
structure of the sentences in such a set. Evidence of 
this is that the relatedness or cohesion is immediately 
lost when the order of the sentences in the set is re- 
organized. As already pointed out in the introduction to 
this chapter, 'textuality" (Hasan, 1968) or discourse 
coherence, has two basic sources: the situational and the 
linguistic. The importance of the three situational 
aspects of field, mode, and tenor, proposed by Hasan, is 
not underrated, but there appear to be immense difficulties 
that will inhibit attempts to characterize them in any 
formal and systemized way. Naturally, the internal and 
external aspects of discourse cohesion are not wholly 
separable, and certainly the reader or listener does not 
separate them when making his own unconscious judgments 
about a specimen of language. Internally, relations within 
the language are being described i.e., patterns of syntax 
and semantics are being employed. Externally an attempt is 
made to relate what is stated about language and social 
environment. Discourse cohesion is an intricate interaction 


between its internal and external features. Linguistics is 
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concerned with both these aspects. The internal patterns 
of language are significant, among other things, peers 
they embody, and impose structure on, the writer's or 
speaker's experience of his environment; and conversely 
the linguistic patterns permit the identification of the 
features of the environment that are relevant to, and 

thus enter into, the “context of situation’ of linguistic 
behavior. An adequate description of the grammatical aspect 
of discourse cohesion, as a separate, analyzable entity, 
would also be extremely difficult to formalize and present 
systematically. 

A major effort has been directed at the systematic 
description of the aspect of grammatical cohesion that has 
been classified as anaphoric reference (Hasan, 1968). As 
Hasan clearly demonstrates, anaphora contributes extensively 
to the serial connectedness of the meaning of discourse, 
in view ofathis, wt isvyclear that for a reader to identity 
the meaning of a discourse he must be sensitive to the 


inter-sentence relationships that are signalled by anaphora. 


Some grammatical features of discourse 


Although they have been examined much less 
systematically, there are other grammatical discourse 
features that aid the reader in apprehending the sequential 
integration that is an essential aspect of discourse 
comprehension. Some relationships have to do with determin- 


er sequences such as "a" followed by "the." For instance, 
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English determiners are used quite differently in opening 


sentences from the way they are used in the other sentences 


of the same discourse. Other relationships are signalled 
WLEnedetctics such as® this cand “that... As, previously 
stated, one of the most extensive systems that indicates 
discourse connectedness, is that of anaphora which makes 
use of such meaningful sequences as "Bill - he" and "Joan 
she." This system includes verbal elements making use of 
substitution and ellipses, as in, "You have been told to 
gO, to,bed. . Now do so," sand, "I. believe he doesn’t like 
his new employer much." "No, but he does the job," 


Meaningful, connection within, a discourse is 


frequently indicated by sequencing words such as, "first," 


Waecoon di. Bast hen wwnd athena -and.ss0 «Os. “WOrdSel tke... put. 


' 


"therefore," and “however,” mark the relationship of 


contrast. The consistent use of a specific tense ties 


sentences together in an important way. "Finally," "and," 
"besides" provide continuity and order. Word sets with 
imbernal., isiemantiLe.wrelat tonshipae, e.g... wacht, \ Usales,” 


Vete gino ne UOrew.o sskippe ts) 


and so on, provide 
collocations that are strong clues to meaningfulness that 
stems from relationships that cross sentence boundaries. 


All of these devices are used in spoken language. 


Many of them are surface structure phenomena (see: C. 


Smith, 1971). In written language, however, they are used 


far more deliberately and in a much more strictly 


controlled manner, It is essential that the reader learn 
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to recognize the importance of the different distribution 
of such language signalling devices. He must learn to 
react to the different demands of interpretation and 
understanding that this different distribution involves. 
This becomes an even more urgent need when the prose 
becomes elaborate by making use of extensive parallelisms, 
intricate word pattéernings, and balanced sentences 


(Wardhaugh, 1969). 


The underlying meaning of discourse 


Grimes and Glock (1970) comment that discourse 
studies still seem to be looked on more or less in the 
way that Dr. Johnson described the preaching of women: 
wistkesa. dog walking on tte vhind Lega, 1t is mot doneswell: 
buteyoucare surprised “that at is done agteall ot has 
already been mentioned that undoubtedly the reason for this 
is the current preoccupation with sentence grammars. From 
the brief summary of some discourse phenomena that has 
been provided above, it is clear that another part of the 
reluctance to work at the discourse level is its awesome 
potential for variation and complexity. 

No attempt will be made here to fully outline any 
specific approach to the question of discourse underlying 
meaning. The use of the term, however, is well-motivated 
(aee Chafe, 196/, 1968; Fillmore, 1968; Gleason, 1969; 
Halliday, 19673 Uabov and Waletzky, 1967; Langendoen, 1969; 


Schwarez, 1967), ‘The notion of a connected, underlying 
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meaning coexisting with the surface sentences of a discourse 
is important winethe theory tused in this study, so the 
essential points of the position of Grimes and Glock (1970) 
which is congenial to this theoretical stance, will be 
presented. This does not mean, however, that any of the 
other theories that are in the process of development would 
not serve that theoretical position equally well. 

Grimes and Glock assume that a semantic underlying 
representation, which relates to a grammatical surface 
structure, provides a basis for the study of discourse. 
Various types of discourse, therefore, are characterized 
by a typical surface organization. Grimes and Glock cite 
the surface organization of the narrative pattern of the 
Saramaccan language which is marked by the omission of 
information in some places. To account for this organiza- 
tion they assume an underlying relation among events, event 
Settinge. ithe Marirative isetting.» the ddentitication, of 
participaptss ini thesevents, collateral information, and 
Dackground, information, piln this, approach to, discourse, the 
sentence is treated as part of the surface grammar and not 
as part of the underlying representation. Grimes and Glock 
suggest that the mapping relation between semantics and 
grammar has various ways of packaging information into 
chunks of limited size. These chunks, which in the model 
of Grimes and Glock, are the sentences, have their own 


Seits of internal relationships... Nothing, in this, denies 
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the validity of sentence grammar within that domain. From 
the point of view of producing the discourse in a sequential, 
linear form (an important feature of most types of dis- 
course), sentences permit both the encoder and the decoder 

to physically or mentally "relax" and take a “breath” 

fairly often. The occurrence of sentences also keeps 
complexity within bounds. 

The essence of the theory is that the underlying 
semantics requires a treatment other than a structural one. 
Grimes and Glock propose that such information can best be 
described in terms of logical predicates and their arguments. 
The Saramaccan travel narrative as analyzed by Grimes and 
Glock, for example, consists of a sequence of predicates 
that denote a sequence of events in time. The narrative is 
not just a linear sequence of events. The events are 
grouped into clusters. This grouping is what is expressed 
on the surface by the mechanism of paragraphing. When the 
predicate model is applied to the Saramaccan travel 
narrative this paragraphing corresponds to a sequence of 
predicates, each of which has event predicates as its 
arguments. The predicates that perform the grouping, form 
event clusters of their arguments, Within each event 
cluster there is a single setting. 

Although covered in far more detail and with more 
supporting evidence than has been reported here, the 


essence of this theory is that the underlying meaning of 
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discourse is semantic, as opposed to syntactic, in nature, 


and consists of the arguments of logical predication, 


The underlying meaning of discourse and successive synthesis 


The theory of the discourse aspect of language 
which is implicit in the discussion of Grimes and Glock 
on the Saramaccan travel narrative, is particularly 
amenable to being Poached with Luria’s (1966a, 1966b) 
psychological model of information processing. It has 
previously been proposed that the information processing 
strategy of simultaneous synthesis is appropriate for the 
apprehension of the underlying meaning of individual 
sentences. This is in accord with the model of Grimes and 
Glock in that, although they propose that sentences are 
the surface level manifestation of discourse underlying 
representation, they also state that sentence grammars, 
e.g., transformational-generative grammar, remain appro- 
Praate forathat domain... That is, the internal relations of 
individual sentences can still be generated according to a 
grammatical model based on a sentence grammar. 

The information processing strategy of successive 
synthesis is appropriate for the apprehension of the 
underlying meaning of discourse, This strategy is 
concerned with discerning successive "events" rather than 
simultaneous relations. Broadly interpreted, "events" are 


semantic in nature--they convey “information," and are 


successive in occurrence. The information thus conveyed 
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will most. likely include information obtained as a result 
of the communication of relations, but that information 
will have resulted from a separate though concurrent, 
cognitive act--simultaneous synthesis, which has been shown 
to OCCUrPine aeseparatecsarecagofethe brain! (Lurda,11966a; 
1966b). “Events," of course, may be the successive events 
in a narrative, the consecutive points in an exposition, 

or the propositions in a logical argument. 

The underlying representation of discourse, 
conceptualized in the Grimes/Glock manner, may be described 
in similar terms, It is concerned with communicating 
"events." That is, information sequentially organized into 
a cohesive unit which develops according to the logical 


predicates of arguments. 


Summary 


The fluent, mature reader and the skilled listener 
employ information processing strategies in order to 
identify the meaning of connected discourse. Luria's (1966a, 
1966b) model, which he developed following extensive obser- 
vations of the eftects of cortical lesions in different 
brain locations, suggests two major methods of information 
processing: simultaneous and successive syntheses, In 
simultaneous synthesis, stimuli must be perceived simulta- 
neously for a decision to be arrived at or for information 
to be correctly processed. In successive synthesis, stimuli 


must be perceived as a sequence in order to make a decision 
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or to correctly decode the information that is being 
processed. The two strategies for processing information 
are available to language-users according to the demands 
of the task and their past learning and experience. 

This chapter has discussed the place of language 
synthesis in the reception of spoken or written discourse. 
In Chapter 3 the dependence of language synthesis on 


grammar will be examined in greater detail. 
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CHAPTER 3 


REVIEW OF RELATED LITERATURE: 


THE ROLE OF GRAMMAR IN LANGUAGE PROCESSING 
Introduction 


From the’previous chapter it is clear that there is 
a relationship between language synthesis and grammar. The 
purpose of this chapter is to examine the importance of 
grammar to this relationship. Because of the paucity of 
linguistically-based research in the area of language at the 
discourse level, and the fact that grammars are essentially 
sentence-based, this examination will deal only with the 
relationship between grammar and simultaneous synthesis of 
language. For both of these the sentence, at present, 
represents the most important unit of analysis. 

In Chapter 2 it was indicated that at least two 
levels of simultaneous synthesis are of importance in the 
perceptionlof sentences, The £finst results in, the recog- 
nition of grammatical entities like noun group and verb group. 
The second permits the language perceiver to identify the 
functional relationships amongst these entities, within sen- 
tences, i.e., to ascribe to such segments, the description 
of AGENT, VERB, OBJECT, PATIENT, BENEFACTIVE, and so on. 

Both levels of simultaneous synthesis complement the 


sentence ote concept proposed by Miller, Galanter, and 


Deere red to by Miller et al. as a grammar plan. 
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Pribram (1960). On the one hand, the sentence plan gener- 
ates cohesive sentence segments like noun phrase, main verb, 
prepositional phrase, etc., while on the other, it relates 
these segments to each other according to a linguistic 
pattern. 

The ability to produce sentences following a finite 
set of such plans, requires syntactic competence. Likewise, 
in the comprehension of sentences, syntactic competence is 
called upon if the sentences are to be perceived in terms of 
the sentence plans which were employed in generating them. 

Sentence segments like noun phrase and main verb are 
the chief elements upon which sentence plans operate. They 
are grammatical categories and include the individual lexi- 
cal items of sentences. Syntactic competence is required 
for the perception of such language units. Their importance 
in the perception of sentences suggests that they may 
represent a "natural" unit for language processing. In view 
of this, the research in spoken and written language which 
examines the existence of a natural unit of language is 
reported in this chapter. 

The demonstration of syntactic competence also in- 
volves the ability to discern, simultaneously, the function- 
al relationships between the language segments within a 
sentence. The operation of this level of simultaneous 
synthesis is necessary so that the language perceiver hears 
or sees the sentence as an entity possessing functional unity. 


The research on syntactic competence, summarized in this 
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chapter (See: Farnham-Diggory, 1967; Denner, 1970), sug- 
gests that the ability to process incoming oral language in 
this way does not ensure that written language will neces- 
sarily be perceived with the same success, 

This chapter will show, then, that the basis for 
simultaneous synthesis within the sentences of incoming 
language, is the sentence plan. This sentence plan moti- 
vates simultaneous synthesis at the level of grammatical 
constituents and also at the level of functional relation- 


ships. 


Sentence Plans 


The competent use of language involves the ability 
to utilize sentence plans of the type proposed by Miller, 
Galanter, and Pribram (1960). In their discussion of such 
plans these researchers chiefly address the question of 
speech production. It is clear, however, that the paradigm 
outlined is sufficiently general to apply to both the spoken 


and written modes of language encoding and decoding. 


Language Production Plans 


The basic tenet of the theory is that a sentence is 
manipulated as a unit which, on the production side, is 


developed according to a plan. 


Rules of formation 
The actual way in which humans produce sentences is 
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description of the production act). This description 
characterizes language output by means of a set of hierar- 
chical rules. Because they describe ways in which sentences 
may be formed they can usefully be thought of as, rules of 
formation. One rule that could operate in a sentence plan 
is that a sentence is comprised of a noun phrase and a verb 
phrase. That is, 

Ss. = NP + VP; 
where sentence is symbolized by S, noun phrase by NP, verb 
phrase by VP, and "comprised" by + This means that the 
symbol S can be rewritten as NP + VP in the characterized 
derivation of the eventual utterance. Likewise, the noun 
phrase can be expanded to a determiner plus noun by a rule 
of the sort 

NP > D + Noun, 
and the verb phrase to a verb and a noun phrase by a rule 
like 

VEo>*VerbuahaN Pe 
and so on, until the level of individual lexical items is 


produced, 


Rules of transformation 

The plan, to this point, can be seen to consist 
solely of "rewrite" rules. Clearly, to handle all the 
sentences possible in any language, an extremely large 
number of such rules would be required. To deal with this 
problem, Miller et al. suggest that the sentence plans 


should incorporate "rearrangement" rules in addition to 
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rewrite rules. These rules of transformation are more com- 
plicated than the rewrite rules because they are concerned 
with the analysis of the strings to which they apply and the 
precise description of the structural change which they 
effect in a sentence (in proposing such rules Miller et al. 
have drawn on the work of Chomsky, 1957). Transformational 
rules form an important part of the theory because of the 
immense economies they effect in the statement of the gram- 
mar. Thus, Miller et al. propose plans which involve rules 
of formation and transformation. An example of a rule of 
transformation is that which converts active constructions 
to passive constructions. Another example is the transfor- 
mation which combines two sentences into one by joining them 
with a suitable connective. This transformation permits the 


building of long, complex, and compound sentences. 


Semantic considerations 
lt F 
The sentence plans proposed by Miller et al. do not 
explain how a speaker selects the content of his utterances. 
It is obvious, however, that syntax must interact with 
semantics in the production of sentences. To date, however, 
a semantic theory, as explanatory and adequate as Chomsky's 


theory of syntax (1957, 1965) has not been forthcoming. In 


hy ead Wie it should be noted that the sentence plans outlined 
by Miller et al. do not represent an attempt to describe how 
humans actually construct sentences. Nobody knows this. 
What is known is that descriptive systems such as that of 
Miller et al. seem to provide a set of “boundary conditions" 
in that a speaker of English is somehow constrained by the 
"rules of English" in terms of output. 
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the meantime, the nature of the interaction between syntax 


and semantics must remain a matter of conjecture. 


The Generality of Sentence Plans 


Miller et al. claim that the performance of any 
skilled}actyrequires ‘aqplan.pelhus, thegpercentionvof eassen=— 
tence requires a plan. The contention, here, is that sen- 
tence perception and production make use of much the same 
grammar plans. In both cases, it is possible that the plan 
corresponds with the way in which the sentence would be 
"parsed." The essential difference lies in the opposite 
directions followed in the implementation of the plan. That 
is, to say, at least one. aspect of the»production of a_sen- 
tence, involvesathe breaking down of ideas, concepts, .or 
feelings into the constituent parts of language. Such parts 
may be identifiable distinctive features, discrete phonemes, 
individual words, or phrases. Each has to be produced in 
such a way that the overall, integrated nature of the 
sentence is enhanced rather than obscured. On the other hand, 
an important facet of) the: perception of,a,sentence, requires 
the amalgamation of language constituents in order to recon- 
stitutes the, originals unit. ofsthought, 

Thus ithe, sentence plan could, be; central, to both 
skilled acts, i.e., to sentence, production, and perception. 
The structure of the plan could be the set of rules of for- 
mation and) transformation. On the production side, the 


object that the sentence plan operates upon is tested for 
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tise; sentencehood,” i,¢., ite eranmaticality. Initially, 
this reduces to a question of whether the object has a noun 
phrase and a verb phrase. As Miller et al. state "the test 
of whether it has a noun phrase fails and so sends the sys- 
tem off to generate one (p.156)." In this way, the system 
is cycled until all the tests, subtests and sub-subtests 

are satisfied and the system returns to the main test, which 
Now passes, and the motor plan is complete. The motor plan 
in speech involves comparisons of the uttered sounds and 
felt movements with the auditory and proprioceptive images 
of what they should be. The final operational phase of the 
spoken sentence plan involves the movements of the speech 
musculature. The motor plan in writing involves comparisons 
of the written symbols and felt movements with the visual 
and proprioceptive images of what they should be. The final 
operational phase of the written sentence plan involves the 


movements of the musculature concerned with writing. 


Language Perception Plans 


The theory of Miller et al. can be readily extended 
to the listening aspect of language perception. In this 
case the sentence plan would operate upon the language 
entities of which the sentence is comprised. They could be 
tested for the way in which they can be amalgamated into the 
lower level units of the sentence. The potential, functional 
relationships amongst these units could then be tested and 


thus, ultimately, a reconstruction of the underlying sentence 
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meaning effected. 


Rules of formation 
In this way, it is plausible to suggest that the 
sentence plan, for the mature listener, would operate on the 
lexical items of the sentence. Thus, one of the rules 
applied early in the sentence plan could be that a deter- 
miner followed by a noun forms a noun phrase. That is, 
D + Noun > NP. 

In this way, the lexical items of determiner and noun would 
be synthesized and perceived as the single entity--noun 
phrase. Other reconstituting rules, suitable for applica- 
tion in the plan, could be 

Ver Diet eN Pate aay P 

NP etaVP. eS 
Rules of this sort would permit the plan to commence at the 
level of individual lexical items and to complete its func- 
tion with the apprehension of an underlying meaning repre- 
sented by the complete sentence. Of course, the prior 
application of the rules of lower level plans to distinctive 
acoustic features and phonemes would produce the individual 


lexical items. 


Rules of transformation 

As with sentence production, the number of "rules of 
formation" required to permit the reconstitution of all sen- 
tences would be very large indeed. Again, valuable econom- 


ies in the sentence plans would be effected by the inclusion 
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of rules of transformation, These would operate in con- 
junction with the rules of formation and, thus, assist the 
language perceiver to gain access to the meaning underlying 
a sentence. Given that the passive construction has the 
same semantic value as the active construction, the rules of 
formation and those of transformation would permit the 
listener to arrive at congruent underlying meanings for each 
of these constructions. Likewise, the inclusion of the 
transformational rule which combines two sentences in the 
sentence plan would permit the listener to recognize the two 
separate sentences that were originally in the production 


? 1 
history of the sentence, 


Semantic considerations 

The interaction of syntax and semantics in sentence 
plans is no better understood in the perception of sentences 
than it is in their production. The content of perceived 
utterances, however, is already present and therefore is 
inextricably interwoven with the sentence syntax used to 
present them. In fact, it isa clear from the units produced 
by sentence parsing, that syntactic units also encode seman- 
tic information. It seems likely, therefore, that "event- 


based" discourse plans have an important influence upon the 


It is again emphasized that the above proposals are not in- 
tended to describe how the actual processes of sentence 
perception work. The plans and rules are intended as a 
descriptive system that seems to provide a set of "boundary 
conditions" in that a listener to English sentences is 
somehow constrained by the "rules of English" in terms of 


input, 
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formulation of the sentence plans according to which in- 
dividual sentences are generated. This proposal runs 
eo to the generative syntax model of Chomsky (1965) and 
more closely approximates the position of the generative 


semanticists (e.g., McCawley, 1968). 
The Perception of Written Language 


The points already raised in the discussion of the 
listening aspect of language perception are all pertinent to 
the analysis of the perception of written language by the 
mature reader, Clearly, the communality stemming from the 
language element essential to most conventional communica- 
tion, ensures that listening and reading make use of the 
same sentence plans composed of variations of the same rules 
of formation and transformation. Perhaps the only truly 
significant difference between the two modes of decoding 
lies in the degree of control which the reader has over the 
rate of signal emission, The listener does not have this 


Same control. 


1 
Syntactic Competence 


It has been suggested above that the sentence plans 


ae should be noted that the term "competence" is used 
throughout this discussion to describe a level of "perfor- 
mance" that stems from an implicit knowledge of the 
language. That “is, the term refers tova degree of perfor- 


mance that reflects a knowledge of how to use the language 
rather than a knowledge of how the language works. 


This use of the term "competence" should be distinguished 
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which have been proposed as part of a descriptive theory of 
language reception would be common to both the listening and 
reading aspects of such language activity. It is well known, 
however, that some children who speak and listen efficiently 
have difficulty deriving appropriate meanings from samples 
of written language, despite the fact that they have no dif- 
ficulty identifying or recognizing the individual written 
words. This suggests that the use of sentence plans in the 
decoding of written language requires a higher level of 
Syntactic competence than is required for the decoding of 
spoken language. The studies of Farnham-Diggory (1967) and 
Denner (1970), conducted to address a somewhat broader 
question, provide tentative support for this contention. 

The work of Farnham-Diggory suggests a method for 
evaluating the extent of a pre-school child's ability to 
perceive a short sentence as a functional unity. The testing 
method. consists ofa hierarchy. of four, tasks... The, first 
task, which is enactive in nature, establishes whether the 
child knows the meanings of certain simple verbs, nouns, and 
prepositions. These are tested by asking him to follow 


simple commands like "jump high," “walk around the teacher," 


from that of Chomsky: "...the technical term ‘competence' 


refers to the ability of the idealized speaker-hearer to 
associate sounds and meanings strictly in accordance with 
the rules of his language. The grammar of a language, as a 
model for idealized competence, establishes a certain rela- 
tion between sound and meaning--between phonetic and seman- 
tic representations, -.eTo discover this grammar is the 
prainarvye coals iofs ther lincuistic. unverstigation of a. particular 
language (Chomsky, 1967, p.398)." 
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and "put the block on the floor." The second task is con- 
ducted with pictographs. These are used to assess whether 
the child understands that pictures can represent things. 
This understanding is tested by having the child associate 
the same verbs, nouns, and prepositions with appropriate 
pretures. “The thtrd task is Logoecraphic in nature, It is 
test of a child's representational competence (Sigel, 1968) 
In this task he has to associate the same words with ab- 
Stract, "grapnic forms. “The ehild"s “ability i assessed by 
the skill with which -he can adjust to the fact that graphic 
symbols which stand for things and actions in the world, 
need not resemble them in form. The final task calls upon 
the child to synthesize separate logographs. Several logo- 
graphs are placed on a line in the same way that words are 
placed to form a sentence. The child first reads the sen- 
tence and then performs what the sentence commands. 
Farnham-Diggory found that young children (three to six 
years of age) are unable to integrate or synthesize the in- 
dependent logographic meanings into a unit or sentence. 
Such children attempted to perform the sentence meaning by 
performing the separate logograph meanings one at a time. 
Although these children could "read" the sentence as a 
higher “order* unit,” i7e., “sequentially translate each of the 
logographs of which the sentence was composed, their behav- 
ior indicated that the sentence did not function as a _ unit 
for them. The conclusion Farnham-Diggory draws from these 


results is that the inability to integrate and subordinate 
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individual word meanings to the meaning of a higher order 
unit reveals a lack of syntactic competence. The absence of 
entities which operate like some function words in these 
logographs raises some interesting questions with regard to 
the conclusions drawn. Farnham-Diggory, however, does not 
examine these questions. 

Denner (1970) used exactly the same tasks and proce- 
dures to evaluate the theoretical notion that representation- 
al and syntactic competence are essential in learning how to 
read. Denner's experimental sample was comprised of four 
groups, (1) first-grade problem readers; (2) first-grade 
average readers; (3) problem readers from grades three to 
five; and (4) a random selection of Head-Start children par- 
ticipating in a typical summer program. Both the younger 
problem readers and non-readers, who were able to grasp the 
meanings’ of logographs, found it very difficult to translate 
a string of logographic symbols into a unified act. As with 
Farnham-Diggory's Ss these children attempted to act the 
meaning of each logographic unit instead of translating the 
sentence meaning into an integrated action. The Head-Start 
pre-school Ss and the older problem readers also approached 
this task in the same way. Both groups of children reacted 
as if the sentence meaning were a product of individual word 
meanings. On the other hand, the average readers seemed to 
realize that words derive their meanings from sentence con- 
text. Denner's conclusion from these results is that 


Head-Start children commence the first grade with an 
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atomistic, mechanical conception of reading. This places 
emphasis on the relationship of individual graphic forms to 
the context of perception and action. Even as late as fifth 
grade, Denner found that problem readers still fail to sub- 
ordinate the perceptual-motor meaning to the larger 
linguistic reality of the word-group or sentence. 

Denner "cautions that trthie ‘conclusion should ioit “be 
interpreted to mean that problem readers cannot communicate 
their ideas in sentence forms. The children who comprised 
the sample in his study were found to speak fluently and 
with appropriate word-groupings. Rather, the deficiency 
seems to be in an appreciation of written language. This is 
evidenced chiefly in a failure to understand the rules that 
govern the relationship of words to other words in written 
sentences Jive. , "syntax, which “is “independent of jeheyrele-— 
vance and reference of such words to external reality. 
Denner suggests that his findings may indicate that some 
problem readers may be trapped in an oral tradition which is 
opposed to the impersonal abstractions of printed language. 
This hypothesis is consistent with that of Bernstein (1960)-- 
that lower-class spoken language is so distant from formal 
written language that it serves to inhibit reading. En@this 
way, the attempt to map oral syntax onto the written form is 
frustrated by the mismatch between the two forms of syntax. 

In the reading of a connected string of words which 
is represented in a conventional language orthography, the 


Syntactic competence referred to in the studies of Farnhan- 


Ana 
_ 
seuei®, win? snihedce 86 ne (Aga 5Hn09 Lneheenoee ne 
ae aneet sce Tovhheehes to Wedene! tela ets wo ol 
Bk, page Be iw 
ney aut pAb gun. bie ees je woes 7a sens 
a ; 
> sieheey Ce iase ne hirew? oveniial ete 
( bd be 


e-¢a eyeuuan eas “nanan 2: 


vo yotiner ele Ln 7 


_ 


; des @Gnettes aie wm 
aAvAS : emt "teq5 ine Ase@ 41 anna ‘0 
wipnee sh eusbh aie 
if i T yi US vi Suce: @)h4 ab @elqnn wits 
nie Ys a 
pat ® 90% aterTqavgen Gaaw 


ye we 61 ae oF Lag 


: p 1«é o i iis qd 3 : 1 
a 
iweds ~ of aeyathad t Ylletds wacnehave 
4 0% mal t@ ’ daehtints? qx eve. 


sa) wate pte eee qV Be , beetles ion 


_ 
¢ape1eN ee nine oF ree 


0 $ '@ ; 
sab gavehenhd ele bene Wiig iae aier 
TILA Le qqn ' ¢e8 osetnne we dot 
j Tae Om anune cums ae! ' 
; ‘ sud AOR - sdbenus @ avasdt 
homer ¢ ‘ ew ; UL ee noone ishbomnen 
eee poe eas @9 x he vaupne ts sed? oGr vive, ia 


0b ate, aed su ade 0tun seseunl eee a4 Suna — ‘ 
So seavey ire an 8 > _ coteente el aed hae 
mids 4h me ha Gp ued_wo onan ” ten os “wi me ar 

oo "7 - 

eyed qe os «1 woken? 4 sues savnae 

40 _ n@ ws a otis oo 


T tenesinnst 


; : 
an it 


67 


Diggory and Denner, is necessary if the reader is to 
recognize the semantic information that is conveyed by the 
syntactic functions -of such words.) From caspsychological 
point of view, syntax primarily serves the transactional 
function of bringing ideas (i.e., images and concepts), 
expressed in the symbolism of language, into relationship 
with each other, in a dependable fashion. The purpose of 
establishing this relationship is the generating and under- 
standing of new ideas (Ausubel, 1968). Clearly, if the 
function of syntax can be described in this way, only an 
adequate understanding of syntax, i.e., a satisfactory level 
of syntactic competence, will ensure that the reader will be 
able to understand the ideas that are expressed in written 
language. 

Typically, therefore, a given word in a sentence 
conveys a distinctive denotative meaning (and various 
connotative meanings for different individuals). Further- 
more, its particular syntactic function in the sentence 
provides additional semantic information that contributes to 
the understanding of sentence meaning (Ausubel, 1968). 
Generally, it is necessary for a reader to know the syntactic 
function of a word before he can apprehend its denotative 
meaning. This is certainly the case with words that have 
more than one meaning and can function as both nouns and 


verbs or as nouns and adjectives. 


! 


afte 94 ee hese es ,renaet ee 


ai i seA@@ 


ab Gadd Gwizesouile: a¢?@euees awa nwioy 


ede 9? vous nt 
a 
laei , ae ee 4 wae ,rbeaw feue pe endbsenel obvans oe 
<s 
icaatieeEn sie ooaube ELoaweit9 #31 eC" .¥oaey te saies aa 
Ladquones be» @EMity jiaehhmwus grigeiad Wo eunioner » : 
: 
aina wa agepegue! 60.0671% daye' eas at pouwnnge oe 
; 7 ; 
2} add SINARHRG USD 3 18 prantae dane 4 aan 
' TRL aux al qgideancttates gifs pettan tana 
; saat 1@Agr bane nh), ceebh aan 19 aulheat® 
- 
» ) at tan 0 another ian weds i% aniaaeet 
- is 
t) » re ' ° ae0 71) 16 , ei huwsasebau siavugebe 
i 
P ; spets ifte 848 roqees etpadneay ae 
na hesuncine den” and xndit) itv heaxeseten NIE” 
a 
oahu Rae 
| ——- 
ae Yo ce Bove & yanhentees -oltaosaeet 
Li vow kh ing ' 7 » ris eraehh ’ Th, 8 
: wou iniaubbyed ‘aeaeti aye’ weais inva oeaNade neo 
j peo STi ¢ : ¢ a) : 7 oe | gaduai Dred, ors mon 
F » 
: d wal oe wre i) pAeees ignwit Paha iis, von! 
° 
. i d } sae ined so +a atiedsasehie aad 
a 7 
betas V4 4 ee Wb T9neparePr ie 15 tll sem 
Mmbeus' io, ‘VAetes we as iv@ad vee 'f, ws vob so aw! 
‘oe ian witness ("SC Caan one anne oF + canbe 
7 a 
hh. Qhitei® Semin ‘ jekaean’ pens si ow 
: ee 


‘(aes nalubn , aa 


68 


The Natural Unit of Language Processing 


The preceding section on syntactic competence, 
especially that portion dealing with the studies of 
Farnham-Diggory and Denner, suggests that, on the perception 
side, successful language processing requires the integra- 
tion of relatively discrete elements to form a synthesis or 
language unit. The two pieces of research referred to em- 
phasize that this is particularly so with the decoding of 
written language which does not make available the same 
devices employed in spoken language for indicating which 
language elements should be integrated into larger units by 
the listener. It is suggested that syntactic competence is, 
imnjidarge, measure, therability to apply the infermation pro- 
cessing strategy that produces these reconstituted units, 


i.e., simultaneous synthesis. The ultimate result is the 


amalgamation of basic importance--the sentence, i.e., the 
underlying sentence which represents the essential meaning 
pie-ayconnectedawordeetrine:. 

What are the language units that form the logical 
buildings blocks dn. thie process’ of reconstitution? The 
visual perceptions that are involved in the decoding of 
printed language ae already organized to a degree. This 
organization produces units which the reader recognizes as 
words. There is little agreement, however, about how these 
units should be defined or about their adequacy as precise 
deseriptons: Ofs baste: language, units. “oneadddition,. there, is a 


vast difference in the discriminability of these units in 
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spoken language when compared with their discriminability in 
written language. Spectograms of the stream of speech in- 
dicate that oral language is not produced in discrete words, 
nor, always in clearly separated sentences. From this, it 
seems likely that neither the word nor the sentence is a 
"natural" unit for the processing of spoken language. In 
contrast, however, the written form of language does make 
constant use of the readily discriminable units of the word 
and the sentence. It is improbable, though, that single 
words are the basic units of meaning that the reader uses to 
reconstruct the underlying sentence meanings. Words only 
rarely carry significant meaning without due consideration 
being “aftorded the context in ‘which they are found. 

Written language is without many of the meaning- 
bearing signals with which the speaker assists the listener 
in the construction of underlying sentence meaning. Inton- 
ation, stress, inflection, pauses, and gestural signs are 
generally available to aid the listener in his attempts to 
understand what he hears. The aural comprehension of 
language is very much bound up with the reconstitution of 
meaningful language units and the reconstitution of these 
units into higher level units. The research reviewed below 
suggests how intonation, stress, inflection, pauses, and so 
on, assist in the identification of the syntacto-semantic 
units of speech. Thus, whatever the units of written 
language processing are, they probably have their basis in 


oral language, the ability’ to process which is” acquired much 
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earlier than the ability to process written language. 


ihe Processing of “Auditory ULaneuage 


oie. fol towing ireview williichiehlieht the tact sthat 
the listener receives many more clues to the meaningful 
units of the language to which he is listening than does the 
reader. That is to say, the lower level simultaneous synthe- 
sis required for the recognition of basic grammatical 
entities like noun wroup, werbiligroup,y ete.,e(isi aided vin 
substantial way by the suprasegmental aspect of the linguis- 
tic system which operates in oral language. Jones (1968) 
provides six classifications of factors that have been sug- 
gested by various researchers, as markers of meaningful 
speech units. These are 

bon vintonation. comtouns: and stress; 

2. Pauses; 

a. (iSevarab id wty tof parts ; 

4.5 Froequency (of occurrence; 

yee Godingeerl ficiency: 


6. Ease of learning or retention, 


intonatton and Stress 


Although Halliday (1963) maintains that there is no 
simple relationship between phonological units and grammati- 
cal units and that we do not know a great deal about the 
information conveyed by English intonation, he cites two 


grammatical units as frequently co-occurring with the tone 


7 


"4 
». sean 
wepaagnei ne PPL TS 64HBDPTE vr vasbede Saal metre sh 
a _ _ 
ipod ging héed 10 UD ee hl gat a a 
g)22. 12s = eee - 
- — - 
ory YY 54 -deptiaid 129 ended? & cwat(g) Bé® _ 


5 avvieees = vane 


; e i @alLin 6am ge 
4 ad» ADELA. € eae) % 8a@2 eds fe ae 7 
ij j tegwd ite LP) “e®. 04,6) Jlede anvil 
; | oe us yowkunay 
' ‘i é noe poe w¥ss awiaail 
. oD e 4! 4 
v 
nuasel les —TTE a4 8 peed we 
= La te ” peur » haan parery hod 
9 é iy lu pate Th. _ a 
Fi = 
4 s \ awweel oes as. ous mh be i 
pa ~e tla ~ a. 
si beet is 
a 
sea et hy 
F ‘an saqe _f 
¢ , y C1CWe q ro a 
- a 
1 (88 eel ben at 6 
al a : os 
7. bf ie 8 in @usA _ 


ea~nvet® Ofte Nos Innr2 oe 
_ . 


- 


if uve | ee vu , : is ak vauas =) oath 


=e aA y ne a49Anuw aa suiv pian cian chon ‘ae 


ofl sien boo aneos + nee ome nies oe — | 


yas wth e hn@ estnieiel le 


ee) ee «8 o ha “i “8 


- a = 


yee 


group. These he describes as the clause and the group or 
phrase. 

Lieberman (1967) proposes that intonation has a 
central role in assisting the listener carry out the syntac- 
tic analysis that he believes precedes the assigning of a 
correct semantic interpretation to a sentence. That is, the 
intonation provided by the speaker furnishes the cues that 
assist the listener in segmenting the speech stream into 
linguistic vunits | that are suitable for syntactic analysis. 
Lieberman, however, does not describe these linguistic units. 
He simply asserts that the primary function of intonation is 
Pinguisticeyin that »sit provides, the acoustic cues which per— 
mit the listener to segment speech into blocks for syntactic 
processing. Thus, intonation can provide different meanings 
for utterances that have the same words by segmenting or 
chunking the words into different blocks or chunks which 
direct the listener's recognition routines toward one under- 
lying meaning rather than another. 

Ebeling (1960) also emphasizes the fact that it is 
intonation that marks a group of words, or even a single 
word, as5,a Linguistic unit. .Another writer (Stene,. 1954) 
sees the "sense group" as the unit in spoken language, and, 
because of its. semantic unity, its recognition does not 
require the assistance of pauses. Recognition is assisted, 
however, by intonation or language stress patterns. Stene's 
nOBLtion, nequires the support of an adequate theory of 


semantics. Such a theory has not yet been proposed. 
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Fries (1952) sees intonation patterns as the signal- 
ling system of English structure, Thus, it is intonation 
which indicates sentence units. Fries does not hold, how- 
ever, that intonation is a very decisive indicator of units 
smaller than the sentence. Pike (1945), on the other hand, 
believes that intonation contours mark phrases. 

Goodman (1963) discovered that children who read 
aloud with “natural” intonation show a tendency “to retain 
more information from a story than readers who are not able 
to read in’ such ‘a way.. “That is) %wien 4a natural “intone tion 
is used in the oral rendering of a piece of written dis- 
course, Goodman believes that the flow of language is being 
chunked or segmented in the way most likely to lead to com- 
prehension and successful storage. Goodman does not describe 
this process of segmentation or how it may vary from reader 


to reader 
Pauses 


Goldman-Eisler (1958, 1964) has investigated two 
sorts of pauses in speech. The first of these, she asserts, 
defines the boundaries of syntactic or phrase units. The 
second type of pause is found to precede a sudden increase 
in information and is necessary to facilitate the assimila- 
tion of the increased information load. Lounsbury (1954) 
looked at pauses in terms of transition probabilities. He 
found that hesitations of speech occurred as reflections of 


low probability transitions at the semantic level in the 
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sense, of Johnson’ (1965). That is, hesitations occurred 

when an unexpected word followed another word. The transi- 
tion from the first word to the second word was inhibited by 
their unaccustomed juxtaposition. Both of these studies 

were concerned with the production rather than the perception 
of speech, 

The findings of MacLay and Osgood (1959) support 
those of Goldman-Eisler. They discovered the existence of 
hesitation pauses where a specific word caused a marked in- 
crease in information load. These were additional to those 
defining syntactic units. At the encoding level they found 
evidence of two types of units--lexical and grammatical, 
i,e., words and tightly eknit phrase units; “In the repore 
of their study they comment that while pauses mark the 
existence of encoding units in speech, the same units are 
not necessarily the units used in listening or decoding 


written language, 


Separability of Parts 


A good deal of research in speech perception has 
been aimed at demonstrating that the boundaries of sentence 
eonstituenta jorvparts Form ‘the "boundaries of “units that 
listeners perceive. As such they resist fractionation or 
separation. Although the means of deriving the constituents 
forming the experimental sentences used in these research 
projects are clearly explained, no derivational algorithm 


Or set of algorithms, applicable to all English sentences, 
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isseneported vinirwanyerof then. Replidcability and ‘generald z- 
ability of the findings are thus placed in some doubt. 

ihe studies referred ito ‘cani biel broadly classified as 
the "click migration experiments" and the "probe-latency 
experiments." The click experiments were based on a demon- 
stration originally provided by Ladefoged (1959) and on 
subsequent, joint work by Ladefoged and Broadbent (1960). 
The procedure used in these studies was to superimpose a 
brief click on a tape-recorded sentence. After listening 
to the complete sentence, the subject was asked to identify 
tGhegiexacre points Mee. tword ore parteote ay wordy. wheres he 
thought the click occurred, Ladefoged discovered that in- 
dividuals often erred by hundreds of milliseconds or several 
phonemes in their subjective placement of the click. From 
this he drew the conclusion that his experimental subjects 
processed or heard the sentences in rather large chunks 
that: were, quite resistant tovinterruption. Ladefoged could 
make no definitive statement about "language-processing" be- 
cause his procedure established no more than that the sub- 
ject hadiheard: thensentence, rHexsdidmstate, Showever, that 
chunks of several words, which resist separation, might be a 
feature of the way in which listeners, in general, process 
sentences. 

Based on these findings, and making use of similar 
techniques, Fodor and Bever (1965), Garrett, Bever, and 
Foddr ¢)966)¢eFodar andaeGatrett (1967), wFodor jecarrett, Sand 


Hever (1969) i8and Bevergrlackner, “and Kirke €Lo969)lecondueted 


: | a 
as : ; 7 _ . 


— oe at 
| 2 


- an 7 ion 5 Sae 


; ~s< wanes ana edi liddss dqua = ly —_ at ee 


: : Y rr} 
-$andb anve ah, Owasta oun ae cashes ods toe as 


a 
ap iwé' Lt uw. ad ago v7 ergo let + axebere aff a _ 
71 f a i ee | ; a4 lite t.5 yap lt 18qg0% ae —, = tones ia 
: - _ 
net ae ee suite? ae »/aoli> eet ewnenn ; que! 
’ ; : _ 7 
) ie Gaewt eyytes G6 Ushsvesq tiienser apis 
’ . 
4 : hip beeen Peted’ «4s #9ee sn ret tanupe me 7 
j ¢ @Dpi 4g awe fd et aia mis oubsanrqeaitt _ 
4 a 
: _ 
| sabiscer=aget ® ov dato Babee 
ou ds ; , jnf@adcocse #7 go (7a ate iquo® + wakes +a 
. 4 a oO I2e9 paced - :.8 .~gasaz naka aan is 
? is iPiv | 202 > ea! .~u ee ae Meet) a3 aa wots 
2 = _ 
' @ ivy te (47 i hes va @u7 ta atauhre ae 
oe - 
dap mu 3 ons wewAal aetisshaue tienes “1 ase i. 
: , 
J i thar yal avin € ‘yo, mals web of: nes 
i> ueul qr » oF wehaatnes, e828 hres 306 bnee2s0 
a : 
iguitaAgH? 43 Snedalees STke? ete a 
- dpesnniyamgucninl” Ande Pauan te ee oeka tet tsk on: sem 
’ iow é 346 ; pai tata gl b50 Tq” std «i wae 
: - 7 
i ee a ee A wit Renee hed gout 
= —_ 3 
~~ o | 
P P : tae 
ies isunacee sviaat Oa: :w ; abr hereon Io. wi ai? 
: - 
a >t a! A se a03) wd eens Bi. pixie db vee ats : oa 


a 


7 eye 
a a 
> 7 a 
a 


_ we (ionhe $e ‘Kae ates bine, ear bions » eandoo 


a 7 _ _ a ae _ 
we ,7eved ,vretee) , Pugh) sve 
a a Stat eae : 
. hap FAS , potas ,oteed)' pre 
— — ws _ 7 — V4 7a 7 . 
bebeuDhe® & eavds (6ele be Lebasa 


at 
_ A a _ ee 


: 
7s 


ths. 


a series of experiments which were designed to test the 
hypothesis that the subjective migration of clicks followed 
a predictable pattern which was derived from certain notions 
in linguistics. The original hypothesis of Fodor and Bever, 
and of the research subsequently conducted with minor varia- 
tiens, was that the clicks would be displaced subjectively 
by listeners to points in the sentences that coincided with 
the major grammatical breaks of the sentences. The results 
showed a statistically significant tendency of Ss to locate 
clicks at such major grammatical breaks. The conclusion 
drawn from these results is that the boundaries of sentence 
constituents act as perceptual as well as linguistic bound- 
aries. This conclusion has since been supported by a great 
deal of data collected with a wide variety of experimental 
procedures! Cas) reported: by Neisser, (1967; Miller and iIzard, 
1963; Marks and Miller, 1964; and others). Interesting 
counter evidence, casting some doubt on the validity of the 
experimental procedures used, has however, now been provided 
by Ladefoged (1967) and Reber and Anderson (1970). 

Another technique which has been used to test for the 
separability of parts is the probe-latency technique (Suci, 
Anmonpeand Ganlin, 1967). ‘In the sestudy «carried “out by Sucit 
et al. the subjects heard simple sentences, each followed 
immediately by one of the first four content words in the 
sentence. The experimental task was to respond to the "probe" 
word, as quickly as possible, with the word that had come 
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The big boy likes red apples--boy, the correct response was 


likes. Response latencies tended to be lower (at a stati- 
cally significant level) within phrases than across major 
phrase boundaries. This finding is consistent with the 
hypothesis that a listener perceives a sentence in units 
that match the syntactic units contained in that sentence. 

Using different materials and changed experimental 
conditions, Ammon replicated these results (1968, 1969, and 
1970), and discovered that the phenomenon held for both 
children and adults. From the 1969 study Ammon also con- 
cludes that phrases function as cohesive units in the proces- 
sing of a sentence but that the configuration of these 
phrases, and the precise syntactic data they convey, is not 
retained in its surface form by the processor for very long. 
The information conveyed by the surface configuration of the 
sentence is rapidly recoded to permit assimilation within 
existing cognitive structure. 

Gamlin (1969) reports the findings of other research- 
ers, (Suci, 1967; Ammon, 1967) and claims that) .they, lend 
support, to the Motion that phrase structure teerucial, at 
least in the initial stages of sentence decoding. Subsequent 
studies by Gamlin (1970a, 1970b) again substantiate the claim 
that the initial perception of sentences is in terms of syn- 
tax. An additional finding of interest is that only lis- 
teners of low comprehension ability appear to be bound by 
the syntactic organization or structure in which they 


initially perceive the sentence. Listeners of high 
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comprehension ability indicate that they more readily free 
themselves from syntactic constraints and respond to the 
semantic component in the sentence, 

The studies reported in this section support the 
hypothesis that the major phrases of a sentence are the 
units in which the sentence is initially perceived. fThat 
such perceptual units resist fractionation, at least during 
the early moments of decoding, is also supported. That is, 
major phrases in sentences are essential to perception but 
this importance lessens as the decoding act becomes more de- 
pendent on higher level cognitive activity. -. This ability to 
have cognition overrule the dictates of phrase-structure 
bound perception, is stronger in subjects of high listening 
comprehension ability than in subjects with lower listening 


comprehension, 


Frequency of Occurrence 


The frequency of occurrence of words has been shown 
to be an important determiner of how readily they are per- 
ceived (Pierce, 1963; Rubinstein and Aborn, 1960). Less 
work has been done, however, with frequency as a factor in 
the formation of larger groups. Yngve (1956) describes a 
sentence as a structure comprised of morphemes that occur 
frequently in all sentences with various open positions into 
which infrequent morphemes and new words fit. The frequently 
occurring morphemes and their combinations are role markers 


for infrequent ones and Yngve sees them as being important 
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for stating syntactic patterns. He attempted to use "gap 


analysis" to discover these patterns. Essentially, gap 
analysis is a count of the number of words intervening be- 
tween two occurrences of a word, or between two words, and 
the summing of such counts. Although Yngve analyzed only a 
very small corpus of words, in fact, six, the findings are 
very interesting. The word "the," for example, most often 
occurs in a phrase* of two or three words; “and” repeats most 
often after fifteen gaps suggesting that it is generally 
associated with larger syntactic groups like co-ordinate 
clauses. The combination of words, "of--the" is most fre- 
quent at zero gap, showing that they are often part of a 
very close-knit group. From another point of view, Yngve's 
work may be another demonstration of the importance of the 
role filled by the closed set of function words in the appre- 


hension of sentence meaning. 


Coding Efficiency 


! 


The term "codability" has been used by a number of 
investigators to refer to the ease with which words can be 
formed into groups. Thus, the degree of codability influ- 
ences the ease with which word strings are likely to be 
broken into chunks or segments. Codability is listed as a 
factor in language-unit perception by Suci (1963). Miller 
(1962a) adopts the same position. He believes that cod- 


ability, and therefore coherence, ie atiected by the type of 


grammatical context in which word strings are found. 
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Grammatical constraint, for instance, improves intelligibil- 
ity by assisting in the perception of phrases because it 
makes use of knowledge already in the possession of the 


language perceiver, 


Ease of Learning or Retention 


In addition to the frequency of occurrence of cer- 
tain words, language units have also been defined in terms 
of the ease with which they are learned or retained. 

Glanzer (1962) found that function words are hard to learn 
when they are presented as separate entities but are easily 
learned if they are put into a meaningful group. In compar- 
ison, content words are easier than function words when they 
are presented in isolation. From these findings Glanzer 
concludes that an utterance is made up of a series of units 
or chunks. Some of these may be comprised of single content 
words while others are sets of words that have function words 
embedded in them. Chunks are never comprised of function 


words in isolation. 


The Processing of Written Language 


The research concerning the processing of auditory 
language reviewed above has obvious application when the 
processing of written language is considered. There is, 
however, substantive variation between the two language 
forms. Written language is not spoken language in graphic 


form. Perhaps the relationship between the two language 
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forms can best be expressed as one of systematic para- 
phrase. That is, both forms of presentation can be used to 
convey the same meaning, though either one may be superior 
to the other for expressing the concepts of specific topics. 
A fundamental difference between written and spoken language 
lies in the degree of control over the rate of message- 
reception which the language~receiver possesses in each mode 
and the transitory nature of one compared with the other. 
Inpadditidon, .the information) load per’ unit) of* language, for 
example, per sentence, tends to be substantially higher for 
written language than for spoken language. 

Johnson (1965) designed a study to investigate the 
extent to which Ss use their knowledge of the grammar of the 
language to break a written sentence into sub-units as they 
attempt to learn it. As with many studies in this area, the 
criterion variable was not the level of comprehension of the 
sentences achieved by the Ss but, rather, the ability to 
learn the sentences and successfully reproduce them in a 
specific manner, Thus the degree to which learning was 
guided by phrases was assessed by the way in which Ss per- 
formed the criterion task using the same integrated response 
units. The hypothesis tested was the possibility that 
phrase structure rules may represent a formally stated ana- 
logue of the psychological rules used for decoding, storing, 
then encoding written language. Johnson's investigation was 
based on the supposition that the language processor 


possesses item pools which consist of response sequences 
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that have been integrated, or learned as sequences, for 
example, grammatical phrases. Thus, these can be sampled 
(synthesized) from the input side as relatively simple re- 
sponse units for the output mode in new learning situations. 
In the case where grammatical phrases are amongst the enti- 
ties in the item pool, a clear dependence exists, for com- 
prehension, learning, and output, upon the processor's 
internalized grammar of the language and his ability to 
apply an appropriate synthesizing strategy to create them 
when he is confronted with written language. 

Johnson concluded that some Ss do approach written 
language in terms of pre-integrated units, and that these 
units are predictable from the linguistic structure of the 
material. Therefore, to the degree that Johnson's results 
can be generalized to a larger corpus of sentences (he used 
sixteen only), phrase-structure rules seem to be psychologi- 
gally real... Ajtdefictency here; of scourse, Lies in the fact 
that no satisfactory set of phrase-structure rules has been 
devised for dealing directly with the surface sentences 
listeners and readers receive. Immediate constituent 
analysis (Wells, 1947), which has been proposed by a number 
of investigators, leaves too many items unsatisfactorily 
categorized. 

In addition to the number of phrase-structure based 
responses, Johnson collected data on the probability of 
word-to-word transition errors. That is, given a correct 


word in a S's responses, Johnson computed the probability of 
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the correct emission of the word immediately following it. 
As predicted, he found that intraphrase probabilities of 
transition errors were significantly lower than inter-phrase 


probabilities’ of transition errors. 


The Research on Language Processing 


The preceding summary of language research reveals 
that a variety of procedures have been used to study sen- 
tence processing. One set of studies used sentence recall 
as the experimental task. The dependent variable in these 
sentence memorizing situations was latencies or trials to 
correct recall, or errors in recall attempts. 

Another set of studies attempted to disrupt the 
natural processing of language. Two strategies were used. 
The first had the Ss recall a word from within a sentence 
that had been read to them. The response was elicited with 
the stimulus of a related word in the same sentence, e.g., 
the word which immediately preceded the target word. The 
second strategy had Ss locate an extraneous stimulus, e.g., 
a’click, in relation to’ the words in a sentence which’ had 
been played to them on a tape-recorder. 

An important point about these studies is that 
language processing was assumed to have occurred if the sen- 
Fence Aorepartrof Lt, 8 could *be succtceastiudly recalled bythe 
Ss. These approaches would seem to be predicated on the 
assumption that sentence learning is really language proces- 


sing. This assumption, however, has rarely been questioned 
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or examined. The term "language processing" is used in the 
present study in the sense of language comprehension, i.e., 
the identification of meaning. 

It has already been emphasized that reading is one 
aspect of language processing. Thus, the ability to mani- 
pulate language is as basic to the skill of reading as it is 
to any of the other three aspects of language behavior. 

This is not a claim, however, that written discourse is 
simply "talk" written down. It is an assertion rather, that 
a knowledge of the grammar of the language is one of the 
common components needed for reading, listening, writing, 


and speaking. 


Summary 


This chapter has suggested that the mature listener 
or reader possesses language plans which control the lan- 
guage syntheses that are important components in the success- 
ful identification of the meaning of language. Although it 
is obvious that language plans are several in type and oper- 
ate at a number of different levels of language processing, 
the two types of concern in the context of the present dis- 
cussion are sentence plans and discourse plans. No attempt 
has been made in this chapter to enlarge upon the comments 
made in Chapter 2 on discourse plans because of the lack of 
linguistic research or theory in the area. In that chapter, 
however, sufficient of the research of Luria (1966a, 1966b) 


Waguereported to support the claim thatthe serially sconnected 
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events in a narrative, the successive points in an exposi- 
tion, or the propositions in a logical argument, are inte- 
grated into one cohesive unit with the aid of’ successive 
and simultaneous synthesis, 

Sentence plans control simultaneous synthesis of 
language at two levels. The first level of synthesis re- 
pUlLtseine ther creattonmofperoups of Lexiealeitemsy chat 
represent grammatical constituents such as noun phrases, 
prepositional phrases, etc. This grammatical basis for word 
grouping produces language segments, at one level, which 
seem to have much in common with the natural unit of lan- 
guage processing frequently investigated in research of 
spoken and written language. This research provides support 
for the claim of psychological reality of language segments 
like these. 

The second level of simultaneous synthesis con- 
trolled by sentence plans permits the language perceiver to 
establish the functional relationships in the underlying 
sentences of a discourse. Synthesis effected at this level 
reflects the internal simultaneity of these underlying sen- 
tences,= that ts) to say, groups of words invone sentence are 
simultaneously identified as the AGENT, VERB, OBJECT, 
PATIENT,” BENEFPACTIVE, and so on, within the sentence, 

the ability to make use of sentence plans in the 
comprehension of language requires syntactic competence, 

The face that listeners demonstrate this syntactic competence 
does not ensure that the same level of syntactic competence 


is available to them as readers attempting to decode written 
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language. It is likely that for young readers this type of 
difficulty stems from the dramatic reduction in the occur- 
rence of synthesizing signals in written language when 
compared with spoken language. 

In this chapter, an attempt has been made to show 
the extent to which the perception of the sentences of a 
language is dependent upon the perceiver's tacit knowledge 
of the grammar of that language. It remains now to demon- 
strate the importance of grammar in the specific language 


process of reading. This topic is treated in Chapter 4. 
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CHAPTER 4 


REVIEW OF RELATED LITERATURE: LANGUAGE 
KNOWLEDGE AND READING: GRAMMAR AND READING: 


READING AS A CONSTRUCTIVE PROCESS: CHUNKING AND READING 
Introduction 


The role played by grammar in the syntheses essen- 
tial for successful, receptive language processing was out- 
lined ain Chapter, 3. Since reading is an aspect of. language 
processing it is clear that grammar will be of basic impor- 
tance here too, 

The reading act, as performed by the mature reader, 
is essentially ay constructive, act. to,which ‘the, reader must 
make a substantial contribution. This contribution consists 
not only of the word-based skills which the reader takes to 
thepreading, situation, e.g... his word recognition ability, 
his knowledge of concepts, and so on, but also the facility 
he has in using the grammar of his language. This implicit 
knowledge may be thought of as the "reader's grammar." It 
is this "knowledge" which guides his synthesis of words into 
cohesive groups. It also dictates the way in which he will 
see the relationships which operate between these groups 
within Deere 

The reader also makes a contribution at the word 
tevel om Wit ten discourse. sith, the help of ia typeof 
figural analysis the reader separates the individual words 


from the other words in a string. ssln doing this the mature 
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reader makes use of preattentive processes which employ his 
tacit knowledge of letter sequences in the language. These 
refer to a global, wholistic, non-detailed level of opera- 
tions that serve to construct and segregate figural units 
and direct further processing. Thus, the mature reader 
contributes analysis at two levels. The less sophisticated 
of the two, based on preattentive processes, chunks the 
figural units that are words. The second level of analysis, 


operating under “focal attention," 


chunks groups of words 
and interrelates these groups. It is a constructive, syn- 
thetic activity and depends upon the simultaneous language 
synthesis referred to in Chapter 2. Analysis-by-synthesis 
provides an apt description of this latter process. 

The role of grammar in the perception of written 
language by mature readers has been investigated by means of 
a variety of experimental procedures. The results of these 
studies ‘support the claim that a reader's grammar is a vital 
component in his attempt to associate meaning with written 
sentences. 

It has been shown in Chapter 3 that a different 
level of grammatical competence is required for reading from 
that required for listening. The research of Cromer (1970) 
indicates that even amongst college level readers, who are 
supposedly competent in comprehending spoken language, there 
are those who possess a high level of ability in vocabulary 
but pertorm at a Significantly lower level in the comprehen= 


sion of written language. A plausible explanation would 
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appear to be that these readers have not been successful in 
transferring their grammatical competence in listening to 
the interpretation of incoming, written language messages. 
The importance to comprehension of "reading in 
phrases" has long been known to teachers. This knowledge, 
however, has been intuitive, i.e., teachers have been guided 
only by their intuitive "feel" for SG. alpoteyee in showing 
children the phrases by means of which they want them to 
read. The research in the area reflects a similar picture 
in that no consistent paradigm has been employed by the 
various researchers in breaking texts into meaningful 


phrases. 


Language Rao ed wee and Reading 


The term "language knowledge" encompasses a knowledge 
of verbal concepts as well as a knowledge of grammar with 
its system and structure. In this section these aspects of 


language knowledge are discussed. 
Knowledge of Concepts 


In order to comprehend written materials a reader 
must be able to identify words and associate suitable mean- 


ings with them, 


Speciiic and newer ic meaning 


Individual readers differ in their ability to react 


sxnowledge, as used in this context, refers to the reader's 
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togwritten«gwords, salnterpretation of words wary vin that 
words may be thought of in their general or specific senses, 
The writer and the reader communicate only if they are 
capable of assigning some common meaning to words. Common 
meaning has two sources: (a) the communality of experience 
enjoyed by writer and author; and (b) the ability of both 
writer and reader to make generic response to their experi- 
ence. Naturally, not all words refer to class concepts. 

The function words in any language, for instance, do not 
refer to classes of things. With repeated experience a 
person will achieve a generic meaning for various content 
words. He abstracts and forms concepts. Usually he learns 
to associate these concepts with spoken symbols and subse- 
quently with printed symbols. In some cases the association 
of a concept with a printed symbol is achieved without the 
intervening establishment of association between the concept 
and the spoken symbol. Thus, eventually, a reader identifies 
av specific word within a category or ai class of objectsi. 
When perception has achieved an abstract level, that is, 
when a reader associates a concept with a word, perception 
has become a kind of summing up of a number of sensory 
experiences. When the reader can demonstrate this capabil- 
ity he has the potential to bring sufficient meaning to the 
knowledge of how to use the language rather than any 


knowledge he may possess that the language functions in 
specific ways. 
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reading situation to obtain, from the printed page, an 
approximation of the experience the writer is trying to 
convey. In this way, the reader may attain an understanding 
of the writer's experience. It is at this point that accu- 
rate communication, by way of reading, can take place. Thus, 
a large store of verbal concepts is necessary for the under- 
standing of continuous, written discourse. It is claimed 
that the accomplished, adult reader has such a store of 


concepts. 
"Knowledge" of Grammar 


Given an adequate knowledge of concepts the reader 
possesses the potential for associating meaning with the 
printed page. This potential meaning of a sentence is not 
realized as the result of a simple combinatorial process. 
The reader does not identify the meaning of a sentence by 
summing or fusing the individual meanings of its parts con- 
sidered in a linear order. Such a process would be entirely 
aie sire a It would not allow for the multiple meanings that 
words have and the fact that decisions must be made about 
precise meanings in specific contexts. This decision making 
is of fundamental importance in the apprehension of meaning. 
The process is largely dependent on the system and structure 


of language. 


See: "Reading as a Constructive Process" which is treated 
at a later point in this chapter. 
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System and structure 


Goodman (1967) believes that the reader's deeply 
internalized knowledge of the system of the language he 
speaks, strongly influences his language perceptions. This 
tacit knowledge of a language concerns its organized and 
uniform nature. By the time children begin learning to read, 
such language knowledge is firmly established in their minds. 
As shown in Chapter 3, there is research evidence to support 
the contention that listeners organize their aural percep- 
tions of language on the basis of its system and structure. 
Goodman asserts that children must come to the point where 
they can also organize their visual, language perceptions on 
the same basis. 

The recognition of the system and structure of 
written language involves more than the recognition of the 
superficial patterns of sentences. The reader must also be 
able to project an underlying meaning for each sentence, 
though, the fact that this meaning is at a deeper level than 
the surface configuration of the sentence, need not be a 
conscious realization of the reader. The surface structures 
of sentences are not unimportant, however. The surface 
representations of sentences provide the substance from which 
underlying forms are reconstructed. Although the surface 
structures of sentences have an important role to play in 
assisting readers discern the meanings underlying them, it 
is at the underlying level that sentences must be interpreted 


(Wardhaugh, 1969), This is not to say that the meanings of 
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sentences are not also dependent upon the lexical items 
contained in them. Without system and structure or grammat- 
ical form, however, sentences have no underlying forms, and 
the lexical items are without meaning. Thus, a sentence 
cannot be adequately described as simply a fusion, of what- 
ever BSOEt,. of ther texical atems contained@in: it; 

Wardhaugh (1969) describes the important distinction 
between understanding what is involved in the comprehension 
of a sentence, and understanding a sentence. To accomplish 
the former, the total linguistic content of the sentence 
must be considered and understood. To realize the latter, 
it is necessary only to be a native speaker of the language 
in which the sentence is expressed. The distinction in<- 
volves the difference between "knowing about" (i.e., in this 
case, understanding comprehension) and "knowing" (compre- 
hending). 

Being a native speaker of a language means possess-~ 
fig ‘the knowledge that certain worde group together and 
that these groups can inter-relate in) a wardety of ways, and 
thus, produce specific underlying meanings. It does not 
involve knowing why certain words can be integrated into 
groups or why particular relationships can obtain between 
such groups so that certain meanings are generated. 

The internalized knowledge of the grammar of his 
language is necessary for the native speaker to become also 
a comprehender of written materials. Thus, the accomplished 


reader displays a high degree of grammatical competence in 
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his perception of written language, 


Grammar and Reading: Empirical Evidence 


Considerable research evidence has been compiled 
which suggests that a knowledge of the grammar of a language 


affects the perception of the written form of that language. 
The Mature Reader's Use of Grammar 


Kolers (1969) has not only found that Ss (college 
students) identify words better than individual letters but 
that sentences are not always perceived word by word. He 
also found that Ss read passages aloud, without rehearsal, 
using the correct stress and intonation. His deduction from 
this is that some preliminary grammatical analysis must be 
associated with the successful reading act. Again with 
college students, Kolers demonstrated that when Ss read 
texts that have been geometrically transformed, e.g., by 
inversion or mirror-imaging, the types of errors they make 
indicate that they are. not just naming words. They are also 
giving consideration to grammatical relationships which they 
have perceived by the simultaneous consideration of the 
grammatical groups they have formed within individual sen- 
tences. The errors analyzed in Kolers study were consistent 
with the grammatical structure of the sentences which the Ss 
were reading. Error correction was highest when grammatical 
deviations were involved. Thus, Kolers concludes, mature 


readers at least, appear to be sensitive to the functional 
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relationships of the sentences they read as well as to the 
words of which they are comprised. 

In a similar study, conducted earlier by Morton 
(1964), the experimenter had students read specially pre- 
pared texts, orally. These passages represented varying 
degrees of approximation to English. They were generated 
with a statistical information model making use of word 
probabilities, In this experiment the errors were once 
again in the direction of restoring greater grammatical con- 


sistency to the distorted sentences. 


Eye camera evidence 

With the help of eye-camera photography Mehler, 
Bever, and Carey (1967) found that the visual scanning pat- 
terns of college students, in reading familiar materials, 
are affected by the surface phrase-structure of sentences. 
These eee gat ore claim that the observed relationships 
between eye-movements and phrase-structure, suggest that 
Syntactic information is used in the perception of written 
language. Insufficient evidence is presented in the report 
of the study of Mehler et al., to indicate that the Ss were 
indeed processing, i.e., attempting to comprehend, the sen- 
tences used in the experiment. This would have been 
difficult to establish anyway, as the sentences used in the 
experiment were already familiar to the Ss who took part in 


the project. 
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The Bye=-Volce. Span 


As has often been observed, the difficulty in the 
studying of the reading act lies principally in the private 
Mature of the process. It is probably impossible to exter- 
nalize and observe the process without disturbing it to some 
degree. To investigate some outcomes or correlates of the 
process is not the same as studying the process itself. A 
number of researchers have adopted the "Eye-Voice Span" 
technique as the most reasonable compromise between exter- 
nalizing the process and observing its correlates. 

The Eye-Voice Span (EVS) has a substantial history 
in reading research which goes back as far as Quantz (1897) 
who found that the EVS is longest at the beginning of a line. 
The EVS can only be observed in oral reading. It is the dis- 
tance, measured in words, that the eye is ahead of the voice. 
Two general procedures are adopted in studying the EVS. The 
first consists of the recording of eye movements while the 
subject is reading aloud. The second, which is the simpler 
of the two, involves the removal of the text at some point 
and the S is asked to go on naming the words as far as he is 
able, beyond the point at which he no longer saw the text. 

One researcher (Buswell, 1920) suggested that the 
EVS allowed the mind to understand a large meaning unit 
before the voice was called upon to express it. Buswell 
proposed the hypothesis that the EVS takes in units of 
meaning based on phrases or sentences. He produced no sub- 


stantive evidence to support the hypothesis. Anderson's 
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research (1937) led him to suggest that the reader's eye 
movements are controlled by the content of the reading 
material. From this he inferred that the reader progresses 
by phrases rather than word by word. More recently 
Schlesinger (1969) asserted that the distance the eyes are 
ahead of the voice represents a decoding unit. From his 
study, he predicted that the “units of reading" could be 
described in terms of syntactic structure. He thus hypothe- 
sized that, when the text was removed, Ss would name words 
ahead to the end of a group of words that could exist alone 
as a unit. Schlesinger produced data that support his 
hypothesis. That is, he found that readers do call words to 
the end of units that are both syntactic and semantic wholes. 

Levin and Kaplin (1970) replicated Schlesinger's 
findings and discovered also that a reader's propensity to 
mame words to the end of a phrase, following text removal, 
is not/atfected by the size of phrases. Additionally, they 
discovered that when Ss inserted words in the EVS that were 
not in the original text, such words usually completed 
phrases, 

Devinvand Kaplan cilaimethatttheiridata ggupport the 
hypothesis that Ss read in phrase units. Although they do 
not define phrase units, it is clear that such units, -how- 
ever defined, will vary in length. Thus, Levin and Kaplan 
assert that readers have an "elastic span which stretches or 
shrinks to phrase boundaries (p.124)." 


This study also revealed that fast or good readers 
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named words to the end of phrase boundaries more frequently 
than the slow or poor readers did. The finding suggested 

to Levin and Kaplan that good readers process more in terms 
of units or phrases* than ‘poor readers: do icef.» Cromer), 1970). 
It also suggested that they are more adaptable to changes in 
sentence structure, as reflected in changes in phrase size, 
than poor readers are. It further suggested that slow 
readers, much like beginning ei probably read more in 
terms of individual words rather than phrases (again, cf. 
Cromer, ulL97 0h. indicating: thetithey have motedicarned “to 
apply the information processing strategy of simultaneous 
synthesis. 

With these EVS studies, as with much of the work on 
language processing already reported, there is no test, and, 
therefore, no evidence, that the word naming going on, 
results in the identification of meaning. As previously 
pointed out, for the present writer, reading that does not 


include the identification of meaning, is not reading at all. 
Reading and Transformational Grammar 


The model of the reading process developed by Brown 
(1970) is intended to relate the reading act to recent 
research in psycholinguistics. This model suggests that the 
text is scanned by the reader with considerable semantic and 
Syntactic expectancy, relhe text isapassied tihrough ta type of 
"“word=-filter expectancy device" which quickly recognizes 
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Short: Lerm Memory “(STM)). “The function of the word filter is 
to provide an initial segmentation of the word-string (this 
may be thought of as the first step in the lower level of 
the simultaneous synthesis of language--see Chapter 2). 
thie Userotloweds by) alicheck of ithe punctuation of the text 
to see diva complete, structural £1t can’ be obtained.” ‘Thus, 
the word-filter expectancy device and the "punctuation 
assessor" work in combination. The output is a set of 
clues with which the reader attempts to reconstruct the 
underlying meaning of each sentence in the passage. Brown's 
model assumes that these clues are insufficient for the 
reader to do this. Control then passes to a "heuristic 
analyzer." The heuristic analyzer searches the string in 
STM for additional clues that will suggest the deep struc- 
ture from which the surface sequence under consideration can 
bergenerated.  Thesfunction of the heuristic analyzer; in 
short, is to modify and supplement the findings of the word- 
filter expectancy device and the punctuation assessor. The 
over-riding fanetian of the heuristic analyzer is aimed at 
the reconstruction of the meaning underlying the sentence. 
Brown's model proposes that the analyzer achieves 
this reconstruction of underlying sentence meaning by iden- 
tifying the logical subject and the main verb as the basic 
units of predication in the underlying structure. This is 
done with the assistance of such clues as structural con- 
straints and commitments in the word order of the unfolding 


sentence. Special attention is paid to the verb as Brown 
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believes that the verb plays the major role in determining 
deep structure configurations. The same position is adopted 
by Fodor and Garrett (1967) and Fodor, Garrett, and Bever 
(1968). The essential feature of the argument is that the 
major constraints in the deep structure stem from the verb 
in the form of the selectional restrictions it places on the 
remaining constituents of the sentence. In addition to 
using lexical selection rules, the analysis unit recon- 
structs the transformational history of the sentence with 
the help of which the surface configuration of the original 
sentence was produced. It does this in an attempt to 
recover the deep structure phrase marker of the sentence 
perceived as a simultaneous, functional unit. In sentence 
production, Brown asserts that the deep structure phrase 
marker is generated by the rewrite rules which are part of 
the syntactic component of the grammar of the language. The 
creation of the surface sentence results from the operation 
of the transformational component upon this deep structure 
phrase marker. 

These are the major features of the model. Together 
with other minor strategies that make use of various surface 
representation clues, deep structure hypotheses are gener- 
atedq Until One, Satistactory to the reacer ts fingily 
found. In essence, and substantially oversimplified, 
Brown's model depicts a process in which the reader under- 
takes the initial segmentation of the surface sentence. 


This segmentation brings the reader to the reconstruction of 
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the abstract deep structure of the sentence, and, therefore, 
towthe taeentification of its meaning, 

Although Chomsky (1965) proposed his transformation- 
al, generative grammar "as a system of processes and rules 
that apply in a certain order to relate sound and meaning, 
we are not entitled to take this as a description of the 
Ssuccessiveracts of a performance model <<. . im fact, it 
would be quite absurd to do so .. . The grammatical rules 
- » « GO not constitute a model for the production of sen= 
tences . . . (1967, p.399).” Brown asserts that his model 
of the reading act has been inspired by recent psycholinguis- 
tic research. The model, however, depends less on the find- 
ings of empirical research in psycholinguistics than it does 
on Chomeky's oricinal! Winecuistic.erammar. Clearly, a great 
deal more reliably conducted, empirical research will be 
required before Chomsky's competence model can be directly 
applied as an explanation of the perception of written sen- 
tences in reading as Brown has. The model also lacks 
consideration of discourse phenomena which, clearly, have a 


vital impact on a reader's attempts to identify meaning. 


Reading as a Constructive Process 


Ryan and Semmel (1969) suggest that language proces- 
sing strategies are used by the reader in the perception of 
printed material. For them, reading is a constructive 


1 ; ; , : 
process eto which the reader makes a significant contribution. 


1ohe term constructive is not used to describe a purely 
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These strategies are based upon three areas of knowledge. 
One concerns the reader's knowledge of verbal concepts. 
Another concerns the knowledge of the system and structure 
of language. The third refers to the reader's knowledge of 
the situation captured in the reading event. All of these 
areas of knowledge draw on the reader's experiential back- 
ground. The child's knowledge of the language develops in 
interaction with a language oriented environment. The pos- 
sibility of his familiarity with situations presented in 
print is dependent upon the breadth and richness of his past 
experiences. Of course, these too, develop in a substantial 


way, from the reader's interaction with his environment, 


Preattentive Processes 


Neisser (1967, 1969) treats attention as the alloca- 
tion of resources, Attention 1s the allocation of sanalyzing 
mechanisms to a restricted region of the stimulus field. 
Neisser proposes two systems of processes involving two 
levels of analysis. These are preattentive processes and 
focal attention. Both are strategies employed by the reader 
Piotneareéad ine. act. 

The preattentive processes are preliminary in that 


they are crude, global, wholistic operations which serve to 


linear or additive process, The constructive process 
referred to is dynamic and multi-directional such that the 
reader may operate progressively, retrogressively and 
integratively, i.e., the construction makes use of both 
simultaneous and successive syntheses. 
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construct figural units and direct subsequent processing. 
They produce what Hebb (1949) terms "primitive unity." The 
preattentive processes thus produce the figural units that 
other mechanisms will later interpret. In his list of 
activities which are frequently under the control of the 
preattentive processes Neisser includes walking and driving. 
For the mature reader, these processes perform certain of 
the preliminary aspects of the act of reading, e.g., 
initially chunking the figural unit of a word. “Assuming 
that the skilled reading act does not involve attention to 
details such as identifying each letter, the use of partial 
cues and fragmentary features is almost certainly a preatten- 
Bive activity (Scnitrman sho.) 

The preattentive processes permit the perceiver to 
allot most of his cognitive resources to a suitably chosen 
part of the field. This is necessary because the processes 
of focal attention cannot operate on the whole field 
simultaneously. It is possible for them to function only 
after the preliminary, preattentive operations have already 
constructed and segregated the units involved. In the 
present theory a basic tenet is thatc with the silent. adult 
reader, the recognition of most words is achieved 
"automatically" by means of preattentive processes. 

The problem of specifying the operation of the 
selection of the entities to which focal attention will be 
directed is largely resolved with the postulation that the 


initial analysis of the signal is performed automatically. 
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In this way, the primary analysis is carried out in the 
sensory register without any sophisticated cognitive pro- 
cesses. An incoming signal is considered to have been 
"interpreted" when its physical characteristics have been 
"matched" with those of some representation stored in 
Memory, i,e,,. Long Term: Store (LTS). This representation 
then, ftunctions as the guide to information atered about the 
meaning of the signal. Meaning, at the individual word 
bevel, tucludes the syntactic tunction of the specific word. 
iv facet the instant recognittron of the meaning of such a 
representation is frequently dependent upon the same avail- 
ability of the syntactic information about that representa- 
tion (Ausubel, 1968). 

Norman (1968, 1969) also provides support for the 
claim of automation for the perceptual recognition of words. 
The automation of this interpretation process, he asserts, 
depends upon the initial access to storage (i.e., of stored 
physical representation) being based entirely on the sensory 


features of the signal. 


Selection and Focal Attention 


The preattentive processes are not built for 
accuracy=--that isthe domain of total attention. When re- 
sponses occur without attentive construction they will be 
characterized by certain approximateness. The preattentive 
processes show a dependence on global, nonspecific attributes 
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objects which are dealt with by focussed attention. Read- 
ing is a prime example of the way in which the preattentive 
processes function. Advanced readers make use only of 
partial clues (Neisser, 1967). A problem which remains, 
however, is how the selection process decides on the objects 
For rocaly attention. 

After sensory inputs have activated their represen- 
tation in storagé (LTS) and various possible appropriate 
meanings (also from LTS) have been associated with those 
representations, they are held in Short Term Memory (STM) 
and are operated upon by further cognitive processes. These 
additional cognitive processes effect the selection of in- 
puts tor focal attention. in addition to. the physical form 
of the inputs, Norman (1968) has suggested that selection is 
determined by grammatical and meaningful cues, as well as the 
expectations generated by the situation. Thus, the analysis 
of previous signals in terms of the linguistic system and 
expectations, sets up a class of events deemed to be 
pertinent to the ongoing analysis. The establishment of 
pertinence results from cognitive processes rather than sen- 
sory ones. Printed symbols may be decoded into morphemes or 
words as the result of the activation of the stimulus ana- 
lyzing mechanisms, but the integration of these basic units 
into more meaningful structures is not performed in the 
absence of selection involving the higher cognitive processes 
which draw upon the various types of knowledge possessed by 


the reader (Norman, 1968). Norman's position is sympathetic 
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fo that of Luria (1966a, 1966b) with regard to the applica- 


tion of simultaneous and successive syntheses. 


Analysis-by-Synthesis 


The selection analysis proposed by Norman (1968) and 
Neisser (1967) has much in common with the analysis-~-by- 
synthesis model outlined by Halle and Stevens (1959, 1962). 
A fundamental aspect of this model is that with the identi- 
fication ‘Of parts, Lor instance,” of individual words Steir 
synthesis into a higher level unit becomes possible. Thus, 
a prior analysis to identify the elements is required for 
synthesis (Neisser, 1967). The integrative process becomes 
a type of silent calculation in which the language processor 
formulates an hypothesis about the original message. To 
this he applies certain criteria to discover what the input 
would be like if the hypothesis were the correct one. 

Visual synthesis, like its auditory counterpart, can 
produce units of various sizes. The synthesis of these units 
develops according to rules--graphological, graphemic, syn- 
tactic, and semantic rules. The contention, in the context 
of the present study, is that the syntactic and semantic 
rules known by the reader, play major roles in the skilled 
reading act. Neisser claims that it is the employment of 
these rules that renders analysis-by-synthesis so much more 
aiGunac Give cial milvdl CMe O rae his He quotes Stevens (1960) on 
the value of rules in this theory: 


.-.e rules for generating spectral patterns, rather than 
the entire catalogue of patterns themselves, are stored, 
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with a resulting large saving in storage capacity. 
Furthermore, if a proper strategy is devised for 
selecting the order in which patterns are synthesized 
for comparison with the input, then the number of 
patterns which must be generated and compared may be of 
orders of magnitude less than the total number of pat- 
terns that could be generated by the rules (p.53). 

The final point made by Stevens is vital if analysis- 
by-synthesis is to be a convincing explanation of how 
selection and attention result in high level word-groupings 
in reading. Without a strategy which selects the order in 
which patterns are synthesized the idea of analysis-by- 
synthesis) is reduced to the most! terude typervot trial and 
error. Stevens (1960) emphasizes that the success of the 
theory depends upon "a preliminary analysis of the signal" 
which is a kind of processing specifically not analysis-—by- 
synthesis. The crucial point here is that there must be 
mechanisms that select the portions of the input that are 
worth synthesizing. These mechanisms, clearly, are of the 
same type as the preattentive processes alluded to by Wundt 
(1897, 1900; see: Bever, Lackner, and Kirk, 1969) and 
specifically described by Neisser (1967) and Norman (1968). 

Stevens' (1960) emphasis of the importance of rules 
and a strategy of rule application in analysis-by-synthesis, 
clearly indicates the close affinity between this approach 
to the explanation of language synthesis and that of Luria 
(1966a, 1966b). Stevens also emphasizes that the reader, 
like “the listener, uses “data from previous spectra;,° L.e.., 


he makes extensive use of context and expectation. The way 


in which readers make use of contextual information presents 


aot 
: : - 
- , eeereqgh wwaseGaA Of asl¥n> ogre al avi 
sg taglvab @ rer ti ih ak ie ay ere cll 
inden eattzaye oF! tnt 423380 02 10¥ oo nabae e821 _ 
~~toon o09 Mar , uae aft, £4329 Bagh to 
bare neue 9e8 basuguse, SS JOu™ Acide. om 
4 ‘ A in 200 : D4 ian? a6 ni vSui rages yo O78 aur 
(<? ; d2 eu Heaairnes of 6286 seit. nme 
- 7 - De a A 
i on 124d ehna PeiaN sant? oat 7 : 
oS : a oo = : — 
: wal A siwnns ee: rs) @3 bese SS 
_ : Paes A ol ot yas @eb* oleh ben a a re 
: a a 2 
. ; mit p.ang@e Yount ' ; duets ,.anede ro 
Ar “ endriee ove sare32eq, 42 
) 7 as igo ' yo: @@o 4 et . 
: - a a aiheede sOae?} sasweda arene 
< Pal prvntei ia oY Toh sangha 
5 iA 4 Ee é ace. Ve bala - otal 
gi >¢ latedt2, i 4e 
(Opal 4a veaksema a0A sacha eee sac raekaae ; 
' oo 
b a ibid g Paaew AO MEY BOSS he # Laneetensans dvaev. : 
a ea 
Great ed ibeeed day a PT ct, 3 7 
ap rT) yo 4 Gouatees aranatine o4 008 + 
: | | ; ra 
Aa in , eet wee wt ti ¥ peat pas - eae a 
nt 
a 
es ages Ny 1! sieetaee sar) fmm io 
a! Arenmy LAGE OGLere, OF nee int ings aden, ne. sass a abe 
Ma 
6k 6& alee if. iwe¥2 savebal ore vYrine pil owas ath gixe ’ 
- - 
g@iiaud aa Smhd ane 4 YinNva ugnrennly Ad @ sends ee oe 
= ahs _ 


, iebAda is ae yenecnipa cent 


i cerry me gmat ra74, *v 7 
Eaomperers | 
“a 0 heeds - 


= 


ee 


V7 


an important supporting argument for analysis-by-synthesis. 
In interaction with the internalized sentence and discourse 
plans of the reader, the context of the material being read, 
and the situations dealt with in the printed text, hypoth- 
eses are formulated for testing against input. 

For Neisser (1967) there is an important difference 
between the rapid reading of words without attending to 
specific letters and the rapid reading of sentences without 
attending to specific words. The end-product of both word- 
recognition and letter-recognition is a name or label, i.e., 
a structured verbal pattern in inner or outer speech. The 
method of recognition, at least for a cognitive system 
capable of constructing individual letters visually, and of 
verbalizing their names, is substantially the same in both 
cases. 

inbrapildereading, Showeversythe end-product offs the 
cognitive activity, is not an item of verbal behavior. 
is,erather, an underlying meanineg@ei tery cao continuing 
eilentestreamrof thoughteCp.136)>") eintviewing eeediate asa 
kind of analysis-by-synthesis, Neisser sees an analysis of 
word sequences that results in a synthesis that permits the 
apprehension of meaning (cf. the simultaneous synthesis of 


Luria, »1966a,;/1966b)% 


Neisser uses the term "reading for meaning." The present 
writer holds the belief, however, that there can be no read- 
ing without the identification of meaning. The additional 
words, "for meaning," in Neisser's term are, therefore, 
considered to be redundant. 
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Neisser's position is in agreement with that sub- 
sequently adopted by Smith (1971, 1973), who argues that in 
fluent reading, meaning is reconstructed without the identi- 
fication of individual words. New synthesized groups of 
words are continuously taken into account to construct new 
thought processes (Neisser, p.136). Because the synthesis 
referred to by Neisser occurs at the word group level, it 
involves the reader's consideration of the structural and 
systematic aspects of the language of written discourse. In 
this way, one level of simultaneous synthesis produces 
coherent word groups. Another level of simultaneous synthe- 
sis relates these groups to each other to establish the 
functional relationships within a sentence (Luria, 1966a, 
1966b). Thus, it can be seen that the individual word mean- 
ings in a sentence, summed in a simple linear fashion will 
not produce a single cognitive construct. Rather, they 
produce a series of cognitive constructs that, considered 
additively, do not produce the same cognate as the series of 


words considered in their linguistic structure. 


Chunking and Reading 


The fact that language is incapable of carrying 
meaning without system and structure has been repeatedly 
demonstrated. This system and structure is represented, 
chiefly, in phrases and relatively large word sequences. Tt 
fs rarely carried by letters and individual words. Although 


an individual function word frequently signals the occurrence 
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Of a specific structure, it does not delineate that struc- 
ture. Because of this, Goodman (1967) claims that an 
essential strategy in successful reading (i.e., fluent 
reading) is the perception of "phrases and large sequences 
rather than Letters and/or words (p.542).- 

Up to this point, considerable theoretical and 
empirical evidence has been presented which indicates that 
language processing involves the processor in dealing with 
groups of words which he synthesizes into a meaningful unit. 
If meaningful verbal material tends to be coded into chunks 
or segments by the language processor, e.g., the reader, 
then the prior organization of reading material into mean- 
ingful word groupings for the reader, should optimize the 
efficiency of reading. Some research has examined this 
question. This research is reported below. 


The Identification of Meaning 
and the Organization of Reading Output 


Major versus minor segments 


Graf and Torrey (1966) conducted a study in which 
they found the comprehension of paragraphs is higher for 
material which is broken into major segments by immediate 
constituent analysis. The researchers do not define a major 
segment nor do they explain what procedures were adopted to 
deal with the items in the sentence which defy classification 
under immediate constituent analysis, e.g., most connectives 
and sentence-openers like, "presently," "suddenly," "now," 


and 60 .On. In any case, the generalizability of the findings 
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appears to be open to question. The readers were not read- 
ing at their normal rate, but at a faster rate, under the 
control of the experimenter. In addition, the Ss' perfor- 
mances were not compared with their achievements on 
conventionally presented reading materials, but reading 
materials which had been broken into minor chunks (undefined) 


also on the basis of immediate constituent analysis. 


Meaning units 


North and Jenkins (1951) found that a format com- 
posed of segments created on the basis of "meaning units" 
increased comprehension scores and reading speeds. Their 
conclusion was that the segmentation of words into "thought" 
units supplements punctuation and grammatical cues, and, 
therefore, facilitates reading. This is an interesting 
conclusion but it is not open to further testing because no 
definition of "meaning unit" was provided. Without such a 
definition, the segmentation of other texts in exactly the 
same way, is not possible, 

Klare, Nichols, and Shuford (1957) carnied outa 
similar study making use of a time limit. Since the time 
limit amounted to permitting a reading speed of fifty words 
per minute, the use of the term "time limit" seems to be 
without warrant. The results obtained by Klare et al. 
failed to confirm those of North and Jenkins. Coleman and 
Kim (1961) found a difference in comprehension results in 
favour of materials that had been segmented on the basis of 


"meaningful units." Again, no definition of "meaningful 
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units" is provided. The difference found, however, did not 
Gheach »statistical, jsienificance. Coleman and: Hahn, (1966) 
showed that a vertical format comprised of one word per line 


failed to improve the readability of the materials read. 


The difference-deficit model 

Cromer,’ (1970) “conducted a study making use of sixty- 
four male college freshmen and sophomores. His research was 
carried out within the four dimensional conceptual framework 
originally proposed by Wiener and Cromer (1967) to provide a 
wheoretical’ explanation of reading difficulty. tn pes er. 
the model describes four causes which, singly or in combina- 
tition, account, for “peading difficulty; these «are: (Ca), a 
defect which is a nonfunction or dysfunction such as a 
sensory impairment without the removal or correction of 
whieh the tindtividual “cannot learn to read; <b) a denier 
which describes the absence of some ability or function 
which must be added if acceptable reading is to occur; (c) a 
disrupCion which deecribes the presence of tan atypical or 
interfering function which must be removed before adequate 
learning can occur; and (d) a difference which is a mismatch 
between the individual's typical mode of responding and the 
pattern of responding necessary for adequate reading to occur. 

Cromer's (1970) study was chiefly concerned with the 
"difference aspect of this model although some attention is 
given to Ss sutfering froma specitic deficit.§ The 
"difference" postulated in this case was in the manner in 


which mature readers organize their input of reading material 
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into meaningful units. It was assumed that the "different" 
readers have the skill to read aloud and pronounce individ- 
ual words correctly but do not organize the material they 
are reading in a meaningful way. They organize reading 
input in a word-by-word fashion rather than into meaningful 
units such as phrases and thus, lose that portion of the 
meaning of continuous, written discourse which is carried by 
theyinteraction of words: ini context ~) Thic~means, thait 
although they are confronted by the same materials and, 
therefore, recognize the same words as readers not hampered 
bythe ditserence .'" (bhey are virtually soaking jin Wit fernent 
information with the inevitable result of a poorer standard 
of comprehension. A second assumption made by Cromer is 
that, "“diftterent” treaders ican organize jinput into meaningful 
units but for some reason they persist in reading word-by- 
word, 

On the basis of these two assumptions Cromer hypoth- 
esized that if reading material for the "difference" group 
is preorganized into meaningful word groupings their compre- 
hension will be facilitated. Conversely, if meaningful 
organization is impeded by a word-at-a-time mode of presen- 
tation their comprehension will not be affected. The second 
half of this hypothesis is based upon the assumption that 
the word-by-word presentation parallels the typical pattern 
Of mmespondinge of meaders in the “difference’. .roup. 

The meaningful word groupings used by Cromer were 


determined by va, criterion, based .on, punctuation, structure’, 
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and the meaning of the material. Lefevre's (1964) criteria 
were used as the primary basis for the creation of meaning- 
ful word-groups. Lefevre contends that the significant 
elements in sentences are grammatical and syntactical struc- 
tures, i.e., noun and verb groups and clusters. Although 
Cromer is much more precise than most researchers in his 
specifications for these meaningful units, he is, neverthe- 
Less, vague, to the point of makine replication a difficult 
undertaking. 

As hypothesized by Cromer, it was demonstrated that 
for poor readers, classified as belonging to the "difference" 
group, comprehension is improved by presenting them with 
reading materials preorganized into meaningful word group- 
ings instead of having them read materials presented in a 
normal format. Also, as hypothesized, the comprehension of 
the "difference" group poor readers, did not suffer a 
significant decrement when the mode of presentation was a 
word-at-a-time. This supports the contention that this type 
of poor reader typically uses a word-by-word method of 
taking in reading matter. 

Cromer feels that two important conclusions are 
implied: (a) if a reader does not learn to take in materials 
im, terms, of meaningful linguistic structures or, 1f he has 
overlearned a word-by-word method of reading, his comprehen- 
sion of what he is reading will not be at the optimum level 
for him; and, (b) some readers who have not learned to deal 


with the intake of reading materials in terms of meaningful 
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upntis scan be encouraged to do ‘so by “an artificial method of 
presentation. 

Cromer classified another category of readers as the 
"deficit" proup. These readers had performed poorly on both 
the vocabulary and level of comprehension subtests of a 
standardized reading test. It was discovered that none of 
the modes of presentation used by Cromer produced a signifi- 
cant improvement in the comprehension of these readers. 
Cromer concluded from this evidence that readers in the 
mdeficit™ group did not possess the concepts necessary for 


college level reading. 


Comparison of various formats 


Based on the research of Fodor and Bever (1965), 
Mehler, Bever, Carey (1967), Epstein (1967), and Anglin and 
Mid ers C1908). Carver, 101,970 )i-conducted, a studyswhach) alco 
tested the hypothesis that the preorganization of reading 
material into meaningful word groupings would improve the 
effaciency ofa readin: 

Carver's research consisted of three separate 
studies, The purpose of the first was to compare five 
different experimental formats (word groupings) with a con- 
ventional format to discover which of the five should be 
again compared with a conventional format in the subsequent, 
main study. 

The passages used in the investigation were taken 


from the Nelson-Denny Reading Test (1960), Form B. Each 


passage was, typed in six different formats. Format A was 
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the conventional format. Formats B - F involved some form 
of segmentation or chunking. 
In discussing the manner in which the reading 
materials were chunked, Carver states: 
There are no firm rules for chunking reading material 
and the rules used are seldom given in the research 
reports. An immediate constituent analysis could be 
used to chunk material, but even this technique may 
involve somewhat arbitrary decisions when a complex 
sentence is being analyzed. The chunking of materials 
by immediate constituent analysis would probably not be 
a practical procedure due to the time required to pre- 
pare the material by this procedure (p.289). 
In spite of these comments, Carver made use of the guide- 
lines for breaking sentences into groups of meaningfully 
related words as set out by Klare and others (1957). These 
guidelines suggest that in forming the groupings, (a) modi- 
fiers should be placed with the words they modify; (b) 
clauses and phrases should be separated from the rest of the 
sentence; (c) segments should never be broken due to lack of 
space at the right hand margin, and (d) existing punctuation 
should be used to determine boundaries between chunks. By 
using these guidelines Carver discovered that chunks of a 
quite arbitrary length resulted. He therefore investigated 
three different chunk lengths: long, medium, and short. 
Carver does not explain how the consistent application of 
the same guidelines to the same word string produced chunks 
of three different lengths. In fact, there is some doubt as 
to which guidelines were actually used: those of Klare et 


al., the dimensional guides of long, medium, and short, or a 


combination of both. 
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The long chunks were presented to Ss in a format 
made up of one chunk per line. The medium and short chunks 
were presented in two formats: one with a line devoted to 
each chunk and one with two chunks per line. With the 
latter format, chunks were separated by two spaces rather 
than the customary one space used between words. Once 
again, Carver fails to explain the confounding effect stem- 
ming from the presentation of chunks in two different ways, 
viz., one per line and two per line, separated by a barely 
perceptible, larger-than-usual, typographic spacing. 

The aim of the first study was to compare the six 
formats for speed of reading and comprehension scores, and 
to obtain a preference ranking for the formats. 

Carver found that his experimental Ss read the con- 
ventional format fastest. They achieved a mean comprehension 
score on this format that was comparable with the mean com- 
prehension scores secured on the other formats. Of the five 
experimental formats, the researcher found no single format 
superior because the highest comprehension scores tended to 
go with the slowest reading times, and the fastest reading 
times tended to go with the lowest comprehension scores. 
Format D, the medium length chunk, using one chunk per line, 
was afforded a clear preference over the other experimental 
formats by the Ss. The conclusion drawn from these results 
was that none of the formats would improve the efficiency of 
reading. 


In spite of the results already obtained from Study 
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lL, a further study, Study 2, was designed to compare the 
conventional format, A, with the previously preferred, 
chunked@fiormat, 4D. “ihe “purpose “of "Study 2iwas ito disccver 
which format resulted in the most efficient reading. The 
data obtained led Carver to suggest that a chunked format 
cannot be read more efficiently than a conventional format. 
Study 3 was a slightly more refined edition of Study 
2. From its results Carver concluded that there was no 
evidence to suggest that there is an interaction between 
readers of varying ability and the facilitating effects of 
chunking. Moreover, he claimed that the chunking of reading 
material does not appear to increase the reading rate or 
reading comprehension of a mature reader who reads either 
quickly or slowly, or who reads either accurately or inaccu- 
rately . 
Carver summarized the conclusions from his three 
studies as follows: 
These results suggest that the spatial separation of 
reading material (e.g., textbooks) into meaningfully 
related groups of words will probably not improve the 
reading efficiency of mature readers, reading at their 
normal rate, no matter what method is used to separate 
the material (p.296). 
From the studies reviewed, it can be seen that no 
firm conclusion can be drawn with regard to the impact on 


comprehension of the use of segmented or chunked reading 


Maviseiseanasn. 


Summary 


An attempt has been made in this chapter to show 
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that the reader must make a substantial contribution to the 
reading act. It appears that there are at least two impor- 
tant ways in which this contribution is made. One of these 
concerns the implicit knowledge of language at both the 
letter sequence level and the syntactic level which the 
reader brings to the reading situation. Another component 
which the reader contributes to the reading process is the 
store of meanings and concepts he brings to the printed 
page. While this contribution is clearly an interaction of 
these components, the emphasis in this discussion has been 
placed upon the importance of a knowledge of the system and 
structure of language, 

In the mature, fluent reader, a process of figural 
synthesis, operating at the level of preattentive processes, 
separates the individual words of sentences upon which the 
higher cognitive processes operate. Selection of the input 
for focal attention is determined by the interaction of syn- 
tactic, semantic, and situational cues. For the selection 
to be effected faithfully the reader must be able to contrib- 
ute a knowledge of the language and an appreciation of 
situational influences. Finally, by means of a process of 
analysis-by-synthesis, the reader makes a contribution by 
generating hypotheses about what meaning the printed message 
conveys and tests these against the unfolding linguistic 
pattern and situation of the sentence or discourse. 


In spite of the essentially private nature of the 
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process, an impressive amount of empirical research has been 
conducted in the investigation of close correlates of the 
reading act. The evidence stemming from this research 
provides support for the suggestion that grammar plays a 
vital role in the reading process. 

The transformational-generative model of grammar has 
been shown, by a number of researchers, to be of value in 
assessing the difficulty of certain sentence constructions 
for readers. Although less research data have been collect- 
ed with regard to the transformational model as an explana- 
tion of specific aspects of the reading process, it has been 
used to construct reading models such as that proposed by 
Brown (1970). 

It has been shown that "phrases" and "phrasing" have 
been of interest to researchers in the area of reading. 
Although significant results have been produced, the useful- 
ness of these results has been restricted by the failure of 
the researchers to clearly describe the grammatical under- 
pinnings of their work. This study represents an attempt to 
overcome some of the deficiencies noted in this approach to 
reading research, 

The next chapter, Chapter 5, is devoted to a summary 
presentation of the theoretical framework of the study and 
the experimental hypotheses that have been generated from 


the theory. 
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CHAPTER 5 
THEORY AND HYPOTHESES 
Introduction 


This chapter has two purposes, The first is to 
outline the theory upon which this study was based. The 
second is to show how the research hypotheses were generated 


from the theory. 


The Theory 


This theory is not intended to provide a definitive 
description of the "total" reading process. The aim is to 
outline a testable explication of an aspect of the cognitive 
functioning by means of which the “accomplished, adult 


ui 
reader" identifies the meaning of written language. 
"Knowledge" of Grammar 


An understanding of a large number of words is not 
sufficient to ensure that a. reader will identify an accept-— 
able meaning for a specific sample of written language. The 
meanings of written sentences are not realized by simply 
summing the meanings of the individual words that comprise 


them. To construct a meaning for written language the 


‘Undéreraduate university student, otherwise termed "college 
peseer,” “efficient, adult reader,” and other sinilar 
self-explanatory terms, 
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reader must be able to appreciate the impact of grammatical 
and situational contexts upon specific words and groups of 
words. 

In order to correctly interpret the situational 
aspect of written language, a reader must have enjoyed 
appropriate direct or vicarious experience. Although it is 
clear that this is of vital importance in meaning identifi- 
cation, this study does not include a specific attempt to 
evaluate therdegree tof “importance of thisecomponent: 

Any attempt to understand written language must in- 
volve a close examination of the precise grammatical context 
of sentences. The act of comprehension, however, requires 
more than the recognition of the superficial pattern or 
surface structures of sentences. The reader must also be 
able to project an underlying meaning for the sentences 
although this may not be at a conscious level. This is not 
to say that the surface forms of sentences are unimportant. 
Surface configurations provide the substance from which 
underlying forms are reconstructed. Surface structures, 
thus, have an important role to play in assisting readers 
discern the meanings that underlie them. But as Wardhaugh 
(1969) emphasizes, it is at the underlying level that sen- 
tences must be interpreted. It follows, therefore, that 
readers must be able to apprehend this underlying represent- 
ation, 

Recent linguistic thought has been considerably 


concerned with the interaction between syntax and semantics. 
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The aim has been to demonstrate how the relationship between 
Syntax and semantics can be characterized within a set of 
grammatical rules. Although this purpose appears to be far 
from accomplishment, it is clear that a speaker's implicit 
semantic knowledge of his language is at least as well 
systematized as his syntactic knowledge of it. The fact 
that a set of rules has not yet been formulated does not 
lessen the strong pag at beniaes that there are facts about 
English semantics that speakers of English have internalized 
and can call upon in interpreting words found in new combi- 
nations (Wardhaugh, 1969). 

The accomplished, adult reader will have systema- 
tized such a body of semantic knowledge which, in interaction 
with his syntactic knowledge, he can apply to the perception 
of spoken language. The possession of this syntacto- 
semantic knowledge constitutes the reader's knowledge of 
grammar. It is hypothesized that the reader draws exten- 
sively upon this knowledge in his attempts to reconstruct 


the underlying meanings of sentences. 
Grammar Plans 


In the previous section it was pointed out that the 
reader's "knowledge" of grammar, in both its syntactic and 
semantic aspects, is employed in the comprehension of 
continuous written discourse. On the basis of the work of 
Miller, Galanter, and Pribram (1960) and Luria (1966a, 1966p), 


it is suggested that "grammar plans" are employed by the 
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speaker/writer for the generation of written language. 

These plans are applied at the sentence and discourse levels 
of production, respectively, and they are evolved on the 
basis of interacting syntactic, semantic, and situational 


aspects, 


Sentence plans 


It is a basic tenet of the theory proposed here 
that the sentence plans used in the construction of written 
sentences are reconstructed by the reader in his attempts to 
identify the ideas upon which the written sentences are 
based. Thus, the grammatical entities (i.e., meaningful 
word groups) within a sentence must be discerned and the 
manner in which they relate to each other as AGENT, OBJECT, 
BENEFACTIVE, and so on, appreciated. Decisions about these 
two aspects of sentence perception call for syntactic, 
semantic, and situational knowledge. It is clear, then, 
that to achieve the comprehension of the sentences of 
written language the accomplished, adult reader will possess 
facility in synthesizing individual words to form the gran- 
matical word groups used in the production plan for the 
sentence, Likewise, he will have the ability to discern 
the inter-relationships between such word groups which are 


required in the sentence production plan. 


Discourse plans 


The production of a discourse makes use of a dis- 


course plan (Luria, 1966a, 1966b). Luria describes the 
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dynamic aspect of the thinking required for linguistic 
processes as effecting the transition from a topic through 
a discourse plan to expression in the form of a successive 
chain of events, points, or propositions that conform to 
that plan. Luria also claims that the understanding of a 
discourse involves the reconstruction of the plan by means 
of which the topic was developed into a discourse, Thus, it 
is proposed that the comprehension of written language, at 
the discourse level, involves the synthesis of the individu- 
al entities that together comprise the topic to which the 
discourse is addressed. 

While this proposal forms an integral part of the 
theoretical stance adopted in this piece of research, the 
study was not designed to generate data that will permit 


its evaluation. 
Language Synthesis 


The central feature of this theory is that compre- 
hension of written language is essentially a synthesizing 
activity. Individual words representing verbal concepts and 
signalling syntactic functions, semantic constraints, and/or 
situational information, are synthesized to form meaningful 
word groups. These word groups are inter-related to estab- 
lish the functional relationships within sentences. 
Sentences are synthesized to reconstruct coherent discourse. 
For the comprehension of written language, the two informa- 


tion processing strategies of simultaneous and successive 
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syntheses, described by Luria (1966a, 1966b), encompass the 


synthesizing activities referred to here, 


Simultaneous synthesis 


In simultaneous synthesis, stimuli must be perceived 
Simultaneously for a decision to be arrived at or for infor- 
mation to be correctly processed, The present theory 
proposes that the simultaneous synthesis of language occurs 
within sentences: (a) in the recognition of meaningful word 
groups such as noun phrase, verbal element, verb modifier, 
Preposition phrase, gand, so com: WGb )sinethesidentrercation of 
the functional relationships which obtain between such word 
groups; and, (c) to the apprehension of the main ideas or 
ideas of a discourse. 

With the skilled, college reader, this theory pro- 
proses that, in general, both levels of simultaneous 
synthesis are effected in the automatic manner outlined by 
Ausubel (1967, 1968). These processes are efficiently 
Carried out in speech from an early age. The transfer of 
their application from spoken language to written language, 
however, is not always automatic or accomplished without 
some difficulty. Written Language Lacks the stress, pitch, 
juncture, intonation, and gestural signs which are generally 
available to assist the listener in deciding which words 
should be synthesized into single units, and, to a lesser 
extent, how these units should relate to each other. Until 
the chunking of weitten language, and the inter-rélating of 


the entities formed by chunking, are carried out with equal 
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Lacilityeas the same operations in spoken language, it is 
hypothesized that the comprehension of written language will 


be impeded, 


Units of written language processing 


For the accomplished, adult reader, it is hypothe- 
sized that there are minimum units towards which the lower 
level of simultaneous synthesis is directed. These units 
are lower major constituents or word groups extremely 
similar to them. The derivation of LMCs is fully described 
in a subsequent chapter. The emphasis placed upon these 
units here, is not intended to suggest that some mature 
readers may not use a larger unit. The assertion is, how- 
ever, that larger units employed by individual readers will 
be based upon LMGs. That is, such units would commence 
where one LMC commences and would terminate where another 


Gemma ees. 


Buaime tional relationships within sentences 


Making use of language units (e.g., LMCs) such as 
those proposed in the previous section, it is hypothesized 
thatethesefficients,- adult reader-further employs, simultane- 
ousc synthesis, to reconstitute, higher’level units,» .The 
motivation, for this) process of»-reconstitution achieved by 
means of simultaneous synthesis, is the apprehension of the 


functional relationships within sentences, 


Successive synthesis 


In successive synthesis, stimuli must be perceived 
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as a sequence in order to make a decision or to comprehend 
the information that is being processed. As explained in 
Chapter 2, successive and simultaneous syntheses are in- 
volved in the more complex levels of the organization of 
mental processes reflected in the course of the cognitive 
activity: that.wunderites Janoulstic processes..- Luria, (1966p) 
suggests that this cognitive activity depends upon three 
components. These are: verbal concepts, the logical- 
grammatical code, and the dynamic aspect of thinking that 
underlies linguistic processes. The last component effects 
the transition from a connected discourse, comprised of a 
successive chain of events, propositions, or points, through 
therdiscourse plan to the. topite from which the discourse 
originally grew. Successive synthesis is probably the basic 
element in the dynamic quality of the aspect of cognition 
associated with the use of language. A deficiency in this 
aspect of information processing may be revealed in an 
inability to, identity, the, connected, meaning, of -a-written 
discourse. 

As already stated, this study is not intended to 
generate data that are pertinent to the assessment of this 
proposal regarding successive synthesis and the role it may 


play in comprehension at the discourse level. 


Summary 


Three types of "knowledge" are basic to the compre- 
hension of written materials by accomplished, adult readers. 


These are: a knowledge of verbal concepts, a knowledge of 
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grammar that subsumes syntactic and semantic competence at 
both the sentence and discourse levels, and a knowledge of 
the situations that are captured in written materials. The 
meanings that emerge from the integration of these three 
types of knowledge are achieved with the assistance of two 
information processing strategies depending upon cognitive 
synthesis. These are simultaneous synthesis, operating at 
two levels within the sentence to reveal the meaning of that 
linguistic unit, and successive and simultaneous synthesis 
together integrating the sequenced “events" of a discourse 
to disclose the topic and supporting general impressions 


upon which! 2, 1s: based. 


Derivation of Hypotheses 


On thejbasis of the theoretical positioned outlined 
in this chapter a study was planned for the purposes set out 
in Chapter i 9h These were: 


1. To determine the relationships between the ability 
of college readers to select an appropriate infor- 
mation processidne strategy) for .a specdiic task and 
their comprehension of written materials; 


2. To investigate the possible existence of units of 
written language processing employed by college 
readers; 


3. To compare the comprehension performance, on 
reading materials displayed by various formats, of 


college readers classified according to performance 


om sa task scaling Gorm icimuditaneows: synthesis). 


Research Questions 
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was designed to provide empirical information relative to 
Live 2eneral queselonus,, Viz. : 
i Is the ability to select an appropriate infor- 
mation processing strategy for the completion of 
a specific verbal task, related to reading per-— 


formance? 


2. ts it possible to identify units used for written 
language processing by college readers? 


S00 DOes Che type or chunk used ina rormat Lor 
presenting reading materials to college readers 
affect their comprehension of those materials? 

4. With college readers, what are the specific 
comparative effects of presenting written materi- 
als by means of formats based on different chunk- 
types? 

5. On reading materials displayed by means of various 
formats, how do the comprehension scores of "good" 
and "poor" college readers compare? 


In order to evaluate each of these research questions, 


hypotheses were developed in the manner described below. 


Research Question 7 
Es the ability “to Select an “appropriate information 
processing strategy for the completion of a specific 
verbal task, related to reading performance? 

Although Luria associates the impairment or inappro- 
priate use of information processing strategies with 
Specitic. pachological conditions of the cortex, 1c is 
hypothesized that the inappropriate use of a strategy may 
HOt Lequire a Diain Lesion to cause dis occurrence. Failure 
fo apply successive or simultaneous synthesis in specific 
tasks may result from arrested development, inadequate 


training, or general imental deficiency. — The factor analy tic 
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normal and retarded children is that they use different 
approaches for the processing of information. 

Tt ws suggested that the dnrabiliity to select an 
appropriate information processing strategy may provide a 
parsimonious explanation of the variation in the quality 
of task performance in average and above average Ss. As 
has been detailed in an earlier chapter, the clinical work 
of Luria indicates the dependence of productive and recep- 
tive language functions upon both strategies of simultaneous 
and successive synthesis. It is proposed that the appropri- 
ate application of simultaneous and successive synthesis is 
available for the production and perception of speech in 
the majority of the adult population. Clearly, it ds avail— 
able in most children, at varying levels of performance, from 
quite early ages. Doubt is expressed, however, that the 
same skill is automatically,” or necessarily, transterred to 
the production and perception of written language. It is 
hypothesized that mature adults who can otherwise demonstrate 
the ability to select the appropriate strategy, may reveal a 
failure to generalize this skill to the reading situation. 
This section of the present study was designed to assess the 
relationship between the ability of college Ss to employ an 
appropriate synthesizing strategy in a word-based task and 


their performance in comprehending written materials. 


Hypothesis Wee 


The correlation between Level of Comprehension subtest 
scores and the RR scores of the test of clustering in 
réecallep will oe, positive and Sieniticant. 
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Hypothesis 1B 

All Ss who achieve "good" RR scores on the test of 
clustering in recall will also produce "good" Level 
of Comprehension subtest converted scores. 

Hypothesis 1C 

Ss who employ successive synthesis in the test of 
clustering in recall will be below the sample average 


in their performance on the Level of Comprehension 
subtest. 


Research Question 2 


Is it possible to identify units used for written 
language processing by college readers? 


In Chapter 3 a considerable body of empirical 
evidence was summarized which attests to the likely exist- 
ence of basic units of language processing. While it is 
recognized that the processing of spoken or written language 
is essentially a private affair which resists direct obser- 
vation, evidence of Ss' performances on close correlates 
suggests that such units do exist. As stated elsewhere, 
this does not preclude a variation in the dimensions of such 
units from S to S. It is asserted, however, that efficient, 
adult readers commence the process of sentence reconstitu- 


tion with similar basic units. Individual differences may 


stem from the variation in the extent to which reconstitutio 
may be continued before a decision about unity is made and 
the reconstitution process recommenced, Lipa Satusether 
contended that basic units are grammatical in nature in that 
they possess both syntactic and semantic unity. The lowest 


major constituent algorithm, described in Chapter 8, produces 
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Bxtant research in this area has produced inconclu- 
sive findings largely because precise procedures for 
generating the basic units of language processing have not 
been provided. The extent to which experimenter intuition 
has been relied upon has rendered experimental replication 
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Hypotheses 2 

For college readers, written materials will be compre- 
hended at equivalent levels when they are displayed 
Diy. 

2A. the FP and TW formate. 

2B. the FP and LMC formats: 


2Ge stnee bb aid sO Let Ormats. 


Research Question 3 


Does the type of chunk used in a format. for presenting 
reading materials to college students affect their 
comprehension of those materials? 

The research reported in Chapter 4 does not provide 
ay cléary indication ofa the Aampact., onthe, comprenension of 
readers, of the display of reading materials by means of 
various types of word groups. The purpose of this section 
was to evaluate the impact of precisely defined formats on 
the attempts of college readers to identify the meaning of 
written language. 


The hypotheses that were based on Research Question 


3, ares considered to provide tests ot the validity _of the 


ieee Chapter, 1ofor definitions of (Lormats:. 
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claim of grammatical motivation for each of the levels of 
simultaneous synthesis that have been postulated for 


receptive, written language processing. 


Hypothesis 3 


Reading materials will be comprehended at equivalent 
levels when they are presented by: 


3A. formats comprised of long chunks and the FP format; 


3B. formats comprised of short chunks and the FP 
format; 


3C. formats comprised of bizarre chunks and the FP 
format; 


3D. formats comprised of grammar-based chunks and the 
FPo format; 


3E. formats comprised of long chunks and formats com- 
prised of short chunks; 


3F. formats comprised of grammar-based chunks and 
formats comprised of bizarre chunks. 


Research Question 4. 


With college readers, what are the specific compara- 

tive effects of presenting written materials by means 

of formats based on different chunk types? 

The research question addressed in this section of 

the study is designed to extend the scope of Cromer's (1970) 
investigation. On the evidence of Cattell (1885) and 
Erdmann and Dodge (1898), that a mature reader can identify 
two unconnected words from a single tachistoscopic exposure, 
it was assumed that even "poor" college readers probably 
attend to two words at a time. A two-word chunk was, there- 


fore, used as the basis of the format which it was proposed 


would discourage meaning-getting language processing. The 
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degree to which grammatical processing would be disrupted 
by longer bizarre chunks was investigated by using the BL 
format described in Chapter 6. Cromer's description of the 
"meaningful, linguistic structures" he employed in his study 
leaves some doubt as to the precise nature of the units 
employed. Two grammatical algorithms were, therefore, for- 
mulated which would generate small and large grammatical 
chunks respectively and which could be applied to any pas- 
Sage of connected, written discourse. 

Using the four formats referred to above and a 
"normal" presentation, it was possible to assess the impact 


of five different formats on "good" and "poor" college read- 


Cr Sie 


Hypotheses 4 


Reading materials will be comprehended at equivalent 
levels when they are presented by: 


“ky. the IW and ‘UMC formats’: 
4B. the TW and HMC formats; 
ac. the IW and Bie formats ; 
4D. the LMC and HMC formats; 
4E, thes LMG and BL Pornats> 


4F. the HMC and BL formats. 


Research Question 5 


On reading materials displayed by means of various 
formats, how do the comprehension scores of "good" and 
"poor" college readers compare? 


Again, this section of the present study was planned 


to extend the work of Cromer. A Significantly larger sample 
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was employed and "good" readers were matched with "poor" 
readers on the Vocabulary subtest scores from the standard- 
ized reading test and the RR scores achieved on the test of 
elustering) in reeglt. The aim? in making! use of the RR 
scores was to permit the drawing of conclusions about the 
importance, in the comprehension of written materials, of 
the information processing strategy of simultaneous synthe- 
ie Nes 

Four different matchings were used: 


1. "Good" readers were matched with "poor" readers 
having equal scores (within 4 points for each 
individual matching) on Vocabulary and RR scores. 
These groups were designated as "First Large 
Good group" and the "First Large Difference group," 
respectively. The term "difference" was employed 
to maintain consistency with the nomenclature of 
the Cromer study.) This “difference ‘eroup had 
adequate vocabulary and language skills but still 
experienced difficulty in comprehending written 
materials. Plainly they were doing something 
editferent) in their attempts to! process written 
materials. 

2. "Good" readers were matched with "poor" readers 

having equal scores on Vocabulary but RR scores 

between 20 and 30 percentage points lower than the 

"sood" readers. These groups were designated as 

the "Second Large Good group" and the "Second 

Large Difference group," respectively. 


3. “Good" readers were matched with "poor" readers 
who had equal Vocabulary subtest scores but who 
registered RSR scores higher than or equal to 
their RR scores. That is, apparently, these 
"poor" readers had attempted to employ the infor- 
mation processing strategy of successive synthesis, 
rather than that of simultaneous synthesis, to 
complete the test of clustering in recall. These 
groups were designated the "First Small Good group" 
and thée= “RSReroup.: 
4. "Good" readers were matched with "poor" readers 
who had lower Vocabulary subtest scores and very 
low RR scores not compensated for by a high RSR 
score. These groups were called the "Second Small 
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Good group" and the “Deficit group.” The term 
"deficit" was employed because it was considered 
that these Ss read poorly owing to a deficiency in 
vocabulary skills. 

Hypotheses 5 

"Good" and "poor" college readers will comprehend 

reading materials at equivalent levels when they are 

displayed by: 

5A. the FP format; 

5B. the TW format; 

5C. the LMC format; 

5D. the HMC format; 
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CHAPTER 6 
THE EXPERIMENTAL DESIGN 
Introduction 


This chapter describes the design of the study. It 
includes a description of the target population and the 
sample, and a brief account of the test instruments admin- 
istered. A more thorough analysis of the construction of 
the experimental testing instruments is provided in Chapter 
84 felhe procedure followed for the icolVection of the data 
for the main: study ois,ioutlined sand. the, statistical treatment 
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The Design of the Study 


The broad aim of this study was to demonstrate that 
success) dn 2.eading, for college level students, is not 
solely «a, (function, of: kKnowledee of wocabulary,.  Speciiically, 
this study was an attempt to demonstrate that, for college 
readers, the use of an appropriate information processing 
strategy is of vital, importance if meaning is to be associ- 
ated (iiobh. writ ten wlanguage. sin -addt tions the aniduence sof 
quality of performance in this appropriate processing 
strategy, on reading level, was investigated. 

The design used to evaluate these postulates was a 
five level Greco-Latin Square with repeated measures on one 
factor (Winer, pire The four factors making up the four 


dimensions ofthe design were: five .roups of \Ss,.on whom the 
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repeated measures were obtained; five different texts or 
passages of connected, written discourse, five different 
test. types; and, five different’ presentation®= types: or 
formats. This design was employed because of the economical 
use of Ss and time which it permitted. Notwithstanding the 
use of four factors in the design, one factor only, that of 
formats, was investigated in the analysis of data. 

Five passages and five groups were used as factors 
so that a fully balanced design could be created. The five 
different test procedures were employed for the same reason 
and for the additional reason that the variation in test- 
type made it possible to generalize the impact of format 
manipulation over a range of test situations. The Greco- 
Latin Square design was not employed in order that the “Main 
effects" of groups, passages, and tests could be evaluated. 
For this reason the findings which are presented in Chapter 
ll odo notoinclude sthe detailed discugsion of these factors. 

The design is shown in Figure 6.1 Figure 6.2 shows 
the unique combination of group, passage, format, and test 
Whiel occurred ingeach) ofs the 25 scella of thesdesiegn. Gsince 
the factor of interest in the study was format, Figure 6.3 
has been constructed to show the different ways in which 
each format was combined with the five levels of the other 
three factors. 

In addition to the data that were secured by the 
administration of the five experimental tests, the vocabulary 


level and comprehension performances of each S were obtained 
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with the use of a standardized reading test. For each S, a 
measure of his use of clustering in the recall of randomly 
arranged associates was obtained by the administration of a 


technique similar to that outlined by Bousfield (1953). 


Sample 


The target population in this study was intended to 
be the 3972 students registered in the undergraduate 
Bachelor of Education program at the University of Alberta 
in September of 1971. The fact that the data from the ex- 
perimental tests were collected by means of the IBM 1500 


Instructional System meant, however, that these tests could 


Fig. 6.1 -- The standard form of the Greco-Latin Square 
which was the basis of the experimental design in this study. 
Arabic Numerals represent the different passages. Roman Numerals 
represent the five experimental groups. Upper case Latin letters 
designate the experimental formats. Lower case Greek letters 
stand for the experimental tests. 
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| coup ¥ 


s Normal | TW LMC HMC 

Passage 1 | 
Cloze FDPP LAPP FDP 

| TW LMC HMC BL 
Passage 2 | 

: FDP LAP Cloze FDPP 
poe 
| | HMC | BL | Normal TW 
Passage 4 | 
poe 


Fig. 6.2 -= The twenty-five unique combinations of 
GROUP, PASSAGE, FORMAT, and TEST created by the use of the 
form of the Greco-Latin Square diagrammed in Figure 6.1. 


Normal 


LAPP 


HMC BL Normal 


LAPP FDP LAP 


Normal TW LMC HMC 


FDP LAP Cloze FDPP 
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not be administered during scheduled class times as had 
originally been intended. Under these circumstances, it was 
necessary to abandon the aim of randomly drawing individuals 
or classes from this entire population. Instead volunteers 
were asked to indicate their willingness to participate in 
the project. They were given an opportunity to volunteer 
during the normal University of Alberta Registration Week 
conducted in September, 1971. A total of 631 students, 
registered with the Department of Elementary Education, 


volunteered to become Ss in the study. 
The Target Population 


This reduced the apparent population to 631 student 
volunteers who were prepared to take part in an experimental 
project designed to investigate selected aspects of college 
level reading. It was thought that these students repre- 
sented all levels of the Bachelor of Education program from 
freshmen through seniors. As explained in the section 
devoted to the experimental sample, the target population 
was ultimately reduced to 609 Ss registered in the Department 


of Elementary Education. 
The Experimental Sample 


All 631 Ss completed the "pencil and paper" section 
of the testing program. This aspect of data collection con- 


sisted of the Level of Comprehension and Vocabulary subtests 


of the Cooperative English eis tok Reading Comprehension 
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(Educational Testing Service, 1960) and a modified version 
of the Bousfield test of clustering in Peete Following 
the administration of the pencil and paper tests, 15 Ss 
whose first language was not English, were withdrawn from 
the group. At this point, it was also discovered that three 
graduate students and four students from other faculties, 
had crept into the experiment. These Ss were deleted from 
the target population. 

The response protocols of the remaining 609 Ss were 
examined, From this examination it was discovered that 29 
Ss had apparently attempted to recall words in the adapted 
Bousfield test in the precise order of their administration. 
This seemed to indicate the use, by these Ss, of the infor- 
mation processing strategy of successive synthesis as 
opposed to the more appropriate strategy of simultaneous 
synthesis. Twenty-five of these Ss were randomly selected 
for inclusion in the sample. 

Of the remaining 580 Ss, 51 were found to have re- 
corded Vocabulary and Level of Comprehension subtest scores, 
and RR clustering in recall scores that were substantially 
below the scores of the other subjects in the group. 
Twenty-five of these "deficit" Ss were randomly selected 
Etrom the group cots). Of “the Sa "left, S25 were randonly 


selected to make the experimental sample up to an N of 375. 
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The Experimental Groups 


These 375 Ss consisted of 324 female students and 
51 males. Because of the heavy demand for computer time 
from a variety of other sources, it was not possible to 
schedule the computer-based tests in any consistent way. 
In order to avoid the disruption of the individual schedules 
of students, 325 of the Ss were haphazardly (as opposed to 
randomly) assigned to 25 groups which were scheduled for 
computer times convenient to the Ss. The 25 Ss who used 
serial recalt) for the test of clustering in ‘recall were 
each permitted to join one of these 25 groups. The same 
procedure was followed with the Ss who had secured the low 
VOC, LC, and RR scores. This procedure produced groups with 
au on “of 15. Durdne the computer-based collection of data, 
experimental mortality was quite high. Seven Ss, of the 15 
scheduled in one group, failed to attend. The full number 
of 15 Ss was secured on two only of the 25 testing occasions. 
The "drop-out" rate, however, was generally either one or 
two Ss per group session. Because of the rather extensive 
"make-up" testing program that would have been necessary to 
build ally 25 ¢roups up to the originally planned 15, 1t was 
decided to use a cell size of 13 Ss. The special pre- 
cautions taken to ensure the attendance of the Ss who had 
used serial recall for the test of clustering in recall or 
had achieved the Low VOC, LC, and RR scores, resulted in 
none of these Ss dropping out. Five groups required special 


sessions in order to achieve the "n" of 13. The Ss for 
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these sessions were randomly drawn from the original sample 
of those who had completed the pencil and paper tests but 
who had not been selected to participate in the computerized 
tests, and/or Nadynot weed serial recall for ithe test of 
clustering in recall or achieved low overall scores. These 
were assigned haphazardly to the groups which were short of 
the proposed cell number of 13 Ss. Where 14 or 15 Ss had 
attended and taken part in the computer-based tests, the 
extras, above the required number of 13, were randomly with- 
drawn from each group. In carrying out this cell number 
adjustment, the “serial recal WY Sseand ithe ow LC score” Ss 
were set aside to prevent them being withdrawn from the 
sample. 

The final experimental sample, then, consisted of 
325 Ss who had been hapazardly assigned to one of 25 groups 
with each group representing a separate testing session, 
These 25 groups were then randomly assigned to each of five 
groups. In this way, five large groups, each comprised of 
65 Ss and five subgroups, each made up of 13 Ss, were 
created. With repeated measures being taken on the individ- 
ual Ss in each group, these groups and subgroups were 
ultimately used to build the cells of the 5 x 5 Greco-Latin 
Square. The severe limitations which these methods of sam- 
ple selection placed on the generalizability of the 
conclusions, have previously been discussed under the head- 
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The matching procedure that was used for the 
comparison of subgroups required for the evaluation of some 
of the research hypothesis was outlined in Chapter 1 in 


the section dealing with definitions. These data are 


summarized in Figure 6.4 below. 


Good Poor 
iSubgroups How Matched Subgroups 


First Large Equal VOC and RRscores 


Good Group 


First Large 
Difference 
Group (FLD) 


Second Large 
Good Group 


Equal VOC but lower RR scores Second Large 
Difference 


Group (SLD) 


\First Small 
Good Group 


Serial Recal 
Group (RSR) 


Equal VOC but use of inappropriate 
recall strategy by "poor" 
subgroup. 


Second Small| 
Good Group Group 
(SSG) (Deficit) 


* Twenty-five Ss did not fit clearly into the classifications 
delineated above. They were omitted, therefore, from this section 
of the analysis. 


No matching scores Deficit 


Fig. 6.4 -- A summary of the matching of Ss that 
was effected to permit the evaluation of some of the 
research hypotheses, 


a ys oa vr 

oe oon site 1) ett 
. off sot ie ans 

aman 40 engvauteww Oil prea Hm 


oi § seeqolT Bt suntan Gee ' 


spa. 040) vans anorveubted a2te ania 
-woted #0 wawgrt rate 


a or i 7 


a a . 


a x 


; é a uc 


tg = Iqnot/oleme 


com eS —_ 
Ps 
7 | +q00 rode jue ee Jan eon 
a 


— 
te wins esi" cabonets ‘hoa SY leupd 
a~std-sa) V3) 
999) ave . . 
iy, 1 aap) biog agrurd Sh eves oud UOT Fauipd 
pees i400 
(Sce)) sient! 
Syne’ (oe iued atattectquant yo sen god 2OU Laups 
(Fas) quvive “agg” wd ven test8 iTase¥ 
; quo egdue 
31 02 Vell atjeae: pritasam on 
yy ; 
(isovae) 


beim, wi ode eer oa ae 
cee path eras PP sted aero 


epi roe | 

WX a a aa 
te ~—y ; 

me 


: : 


oa a : 


147 


Characteristics of experimental groups 


The sampling procedures outlined above produced a 
sample which included very few male Ss. It was not possible, 
therefore, to evaluate the importance of sex differences in 
the results. 

Because of these unscientific methods of sampling, 
it was decided to compare the five groups for similarity on 
several important characteristics. Using the level of com- 
prehension scores obtained with the standardized reading 
test, the hypothesis of similar means was checked using a 
one-way analysis of variance. On this variable, the analy- 
sis indicated that there was no significant difference 
between ‘any of the eroups “(PF = 0.445 df = 4/320) nvs.)’. 
Again, no significant difference between the groups was 
found ‘on the varfable of vocabulary (F = 1.48, df = 4/320, 
n.s.). On the basis of this evidence, it was assumed that 
these groups were substantially similar in their reading 
ability]: The hypothesis of ‘similarity of means, therefore, 
was considered to be upheld. 

In this study, two of the scores obtained on the 
Bousfield test of clustering in recall were used as classifi- 
cation variables. These were the Ratio of Repetition score 
(RR), and the Ratio of Serial Repetition (RSR). These terms 
are discussed in greater detail below. Because of the in- 
portance of these scores to the study, it was decided to 
check the similarity of the groups on each of these variables 


too. The outcome of these analyses also indicated that the 
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five groups were not significantly different on these two 


Variables (RR: F 


OR edema 4/232 OC ei S is ho Ree Pee 0 0), 
dt i= 4/320 2 ns. ya, Chus, the hypothesis of similarity, of 


means was upheld. 


Instruments Used in the Collection of Data 


This section provides an overview of instruments 
that were employed in this study for the collection and 
generation of data. The construction of the instruments 
created specifically for this study is described in Chapter 


or 


The Experimental Passages 


From an original population of 30 prose passages, 
each of approximately 200 words in length, five were selected 
to comprise the experimental passages or texts. In making 
the selection, an attempt was made to obtain texts that 
showed some variation in subject matter and level of diffi- 
culty, but, which, at the same time, were complete episodes, 
déeseriapti ons, /Ore pAcces, Ol nexpoSsition., ihe critecia for 
selection were based on the findings of the pilot study. 
These findings are reported more fully in Chapter 7. They 
clearly indicated that difficult passages dealing with topics 
drawn from astronomy, genetics, psychology, religion, and 
biochemistry were too specialized to suit the purposes of 
this, study... Dhe,.Ss,who took, part. din the, pilot, study 
registered a strong aversion to all passages of this type. 


In addition, the pilot study indicated that semi-technical 
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subjects such as these, placed readers with a specialized 
knowledge in a much stronger position than readers who did 
not possess such knowledge. The subjective reactions of the 
pilot study Ss suggested that the passages should cover a 
variety of non-technical topics and should make use of 
different styles of writing. These Ss also felt that some 
variation in readability levels would be preferable to the 
consistently difficult passages used in the pilot study. 
The balanced nature of the research design employed meant 
that it was feasible to implement the required changes that 
stemmed from the pilot study. 

The five texts selected were adapted from the 
following selections: (a) "Atomic Energy in War and Peace," 
by Hawley tand <Leifson 6G1952)%) (b)) “Seeing Wiite; Ysby Arnold 
Bennett? 661965 in aCeii' Wall acest (by sRowerne 801965) 2 aGd)) et Wwhat 
Daneeegthinik ss iby Jalitan, Hux Beyit¢G@lo 52)%; tands Ce) ¥iWhae iis 
Genius!" iby Spendense( L952). | "Because Gof “the adaptation 
that was effected on selections it was considered desirable 


to provide amended titles for all but one of the passages’. 


"Atomic Energy ini War ‘and -Peace,’) was retitled: "The “Atomic 
Bomb, “i iSeeine bite Rs wasiteiven the Hoteles siDeath ofita 
Dog." "Wallace," became "My Relations with Teachers." 


"Upsetting the Balance of Nature," was considered to be a 
more appropriate title for the selection adapted from "What 
Dane ghd nk? Vhelhe wiltlie sot theeseVvecciomy “What tis 
Genius?" was thought to be sufficiently representative of 


the text it named so it was left unchanged. 


a _ re) 


Hestighedds 2 date avian aa wt i a ndootdw 


bp wow eenbeet wily neastaee saaarnan Hee j ofwom 


— 


a 
atu %e enatssne*% astramhdae aal: anenaae fous rae ome 7 
jfoute «sgghaan” aks Seh4, beresgRes oF ey 3 iy 


Th > 

to one sdem “tvie Ge Optget Lnrikdget=nee 16 “av a 
ncoe 1042 349% Gele of) Saee? pqussiw bo wwlgde Sneaertsb | 
en Ivnwoiay@ os vow e@fevel vii lidsbees as noktetiay 

thos tataey onD As been Cngadegeg PIHO2TT Ae eizaas arenes 


os geeess of5 30 arutem heotatel oat 
j 


jIngcta buyul qe ayler’ : 


edz inpeweigast| of 01420443 avw Dt Jed3. ; 


4a23 vegrast> wat hepa" PI 
ehiegs 4eltg sda.wot? Semmes 

vis aoe’ harquig eee batcetee 89x87 «9 )3 oAT ; 
“anaes 6 doW) co) eadenh «denrva” in) isnolpaeses guiuviiet 


datowa” (i) 1¢S868) Beesiod sae qeiwel ya 
sri Ca (reel 1 3% wa 9 i" et od ! ay”, (a) ‘ czael) sieuaat : 
oP) sate’ tat aid + C2Ce?? geiaal aatiot yd“ dard J wted 


jis ta danbA. GU Oh Savenna «TERE: qusangd “¢d “‘tanlasd 


_— 
rhadpareah pA vows opt / s) auvigoniaew @o Betontt= as¥ guia 


-segpoedy Sf? Te ent joi tie ret eerie Gebmeons sbivor? 7 ; 
siaits 43" -eelpirer. aaw *, eas ous vat af vpaend stecta” 


vv Gar tt eut” celrts whe Savig (eee) 2578 gotesa* * dant 
‘Tienes dshv esubieliot ge eanaed ‘ eons tuv" oa 
é e+e HOCuhew hos een "aseset Ao ueretes éap getoevegit” 
eo," att) tadgotse unigaedne ote pt wile? weurngetyys . 


oy tenw’ i nebiyveltes ear *te wists AP) rT? — 
tu G¥IRadnegarge « Vi jntd ohidy® es on aiqeciia aw" 1 i apa 
a sahalialial fet wr ok Sa a * 


J 


~~? 


7 i e ty ee 7 7) a ry - 


- Poa, Tt Ye nr <e 7° 


150 


The characteristics of the passages are set out in 
Table 6.1. This table indicates that, in general, the 
attempt to secure variation in the level of passage diffi- 
culty, was successful. At the same time, each passage was 
sufficiently difficult to make the discrimination of "good" 
from "poor" readers possible. The Dale-Chall readability 
index produced a range that extended from grade nine through 
college level. The range on the Fog readability index was 
from grade 8.5 through college level, though this formula 
did not distinguish between the passages as well as either 
of the other two. The Fry readability index range was from 
grade six through college level. 

Table 6.1 also shows the way in which readability 
indexes, in general are sensitive to sentence length. The 
passage with the fewest sentences was rated by all three 
readability formulas to be the most difficult of the five 
passages, The passage with the most sentences, i.e., the 
passage with the shortest sentences, was rated as the easiest. 
The degree to which these measures of readability reflect 
the difficulty of the Der eee as experienced by the Ss in 
the study, is discussed in Chapter ll. 

No claim is made that these five passages are repre- 
sentative of a larger corpus of passages. That is, for the 
purposes of the statistical model that was used to analyze 
the data collected with these passages and the tests 
associated with them, the passages were considered to be a 
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The Experimental Tests 


Using the experimental passages, reading comprehen- 
sion was assessed in three basic ways. The first test type 
was created by the application of the cloze procedure 
Claylor, $1956; elenkingon 195 7seRankinge 959s —MacGinwtiea: 
PAG) eRuddeLi.g1 963+ sBormuth; «1963501966, 01967. .1969).2 oThe 
cloze procedure is discussed in more detail in Chapter 8. 
Each passage was prepared in five forms using the cloze 
procedure. This was done to ensure that over all the forms, 
every word of each passage was ultimately deleted. In this 
way, it was possible to avoid the production of a biased 
test such as could have resulted from the use of one form 
only. Each of the five subgroups (n = 13), in each group of 
65, was randomly assigned to one form of the cloze test on 
one of the passages only. 

The second test type was constructed according to 
"facet design" as proposed by Guttman and Schlesinger (1967) 
and Schlesinger and Weiser (1970). This method of test con- 
struction is explained in Chapter 8. The facet design test 
Was sused sinviwo different. ways in Ghis «study... *In the first 
inetance 1t was used as a post-test,ywhile in the second, it 
was used as a pre-test and a post-test. 

The third test type was constructed on the basis of 
linguistic algorithms as outlined by Bormuth (1968, 1970). 
That dg ysa@set ofi-explicit «ules Gof .\the linguistic type) 
were used for deriving various types of questions. Again, 


the manner in which these algorithms were applied to the 
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construction of the reading comprehension test items is 
fully explained in Chapter 8. As with the facet design test, 
the linguistic algorithm test was used for both pre-testing 
and post-testing. 

Thus, five distinct testing situations were possible: 
(a) using tests constructed according to the cloze procedure; 
(b) using tests constructed on the basis of facet design as 
post-tests; (c) using tests constructed on the basis of 
facet design as both pre-tests and post-tests; (d) using 
tests constructed in accordance with linguistic algorithms 
as post-tests; (e) using tests constructed in accordance 


with linguistic algorithms as both pre-tests and post-tests. 


The Experimental Formats 


In this study, the passages were presented to the 
experimental Ss in five different ways or formats. These 
were: (a) a normal format (or FP-full presentation), i.e., 
the form in which printed text materials are usually encoun- 
tered in a book, newspaper, or magazine. (b) A two-word 
format (or TW) in which a passage was presented to the S in 
segments or chunks comprised of two words. CCy pelvis 10 ma 
meaningful format (LMC) in which a passage was presented to 
the S in chunks each consisting of one Lower Major Constitu- 
ent. This term was defined in Chapter l. The subdivision 
of a text into LMCs is explained more fully in Chapter 8. 
(d) A long meaningful format (HMC) in which a passage was 


presented to the § in chunks each consisting of one Higher 
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Major Constituent. This term, which was defined earlier, is 
also treated more fully in Chapter 8. (e) A long non- 
meaningful format (BL-bizarre long) in which a passage was 
presented to the S§ in chunks of exactly the same length as 
the HMCs for that particular passage. These were constructed 
according to the procedure described by Anglin and Miller 
(1968). 

The Greco-Latin Square design used in this study 
required that each of the five passages had to be prepared 
in each of the five formats discussed above. It also meant 
that the five different test procedures had to be applied to 


each passage. 


The Standardized Reading Test 


In order to classify the Ss according to their levels 
of performance on vocabulary and reading comprehension, a 
standardized reading test was administered to the 631 Ss 
from whom the final sample was selected. The test was, 


Reading Comprehension Cooperative English Tests (1960 
Revision), Form 1A (Educational Testing Service, 1960). 

This form of the test is considered to be appropriate for 

use with college freshmen and sophomores. As has been 
previously explained, the sample used in this study consisted 
of third and fourth year Faculty of Education students as 
well as freshmen and sophomores. As would have been expect- 


ed, however, the majority of Ss were enrolled in either the 


first or second year of their degree programs. About 
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twenty per cent of the Ss in the final experimental sample 
were students for whom the test was not specifically 
designed, i.e., they were third and fourth year students, 

The test consists of two parts. These are vocabu- 
lary and comprehension. The first requires 15 minutes to 
complete and the second, 25 minutes. The test produces 
three scores: vocabulary, level of comprehension, speed of 
comprehension, and a total reading score, which is really 
not an additional score in that it is simply the mean of 
the other three scores, 

The vocabulary section of the test consists of 60 
items. Each item has one word which has to be matched with 
the one word or phrase, from a set of four, which the §S 
feels is synonymous with the word. The words are graded in 
difficulty from easy to hard. The time allowance for this 
sub-test proved to be appreciably more than was required for 
the completion of the 60 items. 

Although the comprehension sub-test also makes use 
of 60 test items, it provides two sets of information: level 
of comprehension, and, speed of comprehension. The level of 
comprehension is computed from the first 30 items only. 
Speed of comprehension is assessed on all 60 items of the 
sub-test. This feature of the test has resulted in the first 
30 items, and the paragraphs upon which they are based, be- 
coming progressively more difficult up to the thirtieth item. 
There is a noticeable drop in difficulty, however, from item 


31 through item 60. Because of this relationship in the 
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test between level of comprehension and rate of comprehen- 
sion, the reader who experiences difficulty with the first 
30 items but does not work at them more slowly as a result, 
completes many more of the second 30 of the total 60 items 
in the sub-test. The rate of comprehension score is, there- 
fore, probably a poor and unreliable assessment of this 
aspect of reading as evaluated by this test. 

The reliability coefficients were obtained on the 
basis of test-retest. No reliability coefficients, however, 
are reported for college students. The values reported for 
Form 1C, for example, are based on the performance of 
twelfth graders. These figures are: vocabulary, .88; level 
of comprehension, ./77; speed of comprehension, .83; and 
total reading, .92. The inability of the test to discrimin- 
ate adequately between rate of comprehension and level of 
comprehension is evident from these ratings. It could be 
stated that apart from unreliability of measurement, these 
two variables are perfectly correlated. 

In view of the criticisms that can be levelled at 
the rate of comprehension score, and the fact that this 
measure is a significant part of the total reading score 
(33.33%), for the purposes of the present study, it was 
decided to make use of the vocabulary and level of compre- 


hension scores only. 
Test of Clustering in Recall 


This test was used for the purpose of measuring and 
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classifying the strategy used by each S in synthesizing 
verbal materials. The data obtained from this test made it 
possible to evaluate the simultaneous synthesizing ability 
of each S and to detect whether a S preferred to apply an- 
other information strategy in a cognitive task biased 
towards the use of simultaneous synthesis. 

The test was adapted from that employed by Bousfield 
(1953) in his investigation of clustering in the recall of 
randomly arranged associates. Bousfield defines a cluster 
as "a sequence of associates having essential relationships 
between its members (p.253)." The basic assumption in 
Bousfield's study, and one which is fundamental in the 
present research undertaking, is that "clustering is a con- 
sequence of organization in thinking and recall ... (it) 
provides additional information on the nature of organization 
as it operates in the higher mental processes (Bousfield, 
T2535 ee pre DS oss 

The variation of the test used by this experimenter 
consisted of presenting the Ss with a prepared list of nouns 
and having them recall as many as possible in a period of 
ten minutes. The list used was comprised of 60 nouns made up 
of 15 each from four different categories, viz., animals, 
names, professions, and vegetables. This was the list used 
by Bousfield. In order to ensure at least a minimum of con- 
trol over the associative values of the words, Bousfield 
used the Lorge-Thorndike list of 30,000 words to match the 


four categories as closely as possible on the basis of 
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frequency of occurrence per million of words. These words 
appear in Table 6.2, p.160. The mean frequencies of occur- 
rence are Che same for each category, and the ranges of 
these frequencies approximately match (Bousfield, 1953). 
The words were presented in the random order employ- 
ed by Bousfield. This was, 
muskrat, blacksmith, panther, baker, wildcat, Howard, 
Jason oprinter,schenist,;iradish «mushroom, Otto, 
plumber, pumpkin, chipmunk, Amos, Wallace, parsnip, 
milkman, druggist, leopard, woodchuck, Adam, grocer, 
Simon,» Owen, lettuce, piratie, ‘turnip, garlic, rchubarb, 
typist; eegplant, 7 Noah, zebrajedonkey; i Gerald; edentist, 
otter, parsley, spinach, Oswald, weasel, broker, 
waiter, florist, Bernard, dancer, reindeer, Byron, 
cabbage, melon, badger, mustard, diver, carrot, 
Sherman, camel, baboon, Moses, 
Bach» word was printed on: a lO” x 3" card. “The list wae. dis— 
played to the Ss at the rate of three seconds per word. 
Consistency of presentation was achieved with the help of a 
stopwatch and extended practice. Three seconds after the 
last word had been displayed, Ss were asked to write down as 
many words as they could recall. They were provided with 
sheets of paper which required the writing of words in 
columns. For a period of ten minutes, subjects were re- 
quested to draw a horizontal line to mark the expiration of 
each minute. 
Two scores that are obtained from the administration 
of this test were used in this study. The first was 
Bousfield's Ratio of Repetition (p.256),.. This score (RR) is 


computed from the number of words recalled in clusters and 


the totaly numbercofywords,~recalled w»Ihe formula, for,deriving 
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where R is the number of words recalled in clusters and N 
is the total number of words correctly recalled. The R 
score is derived, by. adding all of the, words, cornec tly -re— 
called from a single category which follow consecutively, 
subtracting one, and summing all such scores, 

The second score, obtained from this test and used 
in this jatudy, was the Ratdo of SertalsRepetitions (RSR)L 
This score is computed from the number of words recalled in 
the same serial order in which they were displayed, and the 
total number of words recalled. The formula used for 


deriving this measure is 


where SR is the number of words recalled in the correct 
serial order and N is the number of words correctly re- 
called. Ihe SK score is obtained by adding ‘all of the words 
correctly recalled in the order in which they were displayed, 
subtracting one, and summing all these scores. This second 
Scoré Was devised specifically for this study. 

Because of the nature of the difference between 
these twots@ores? Petis important “to note the instructions 
that were given to Ss before the display of words. These 


were 
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recall as many of them as you can after I have com- 
pleted the showing. You are to start writing the 
words as rapidly as possible when I say, "Go!" Write 
the words in a column at the left side of the paper 
that has been given to you. You may write the words 
in any order you wish. At intervals I will say, "Draw 
a line." On hearing this signal please draw a short 
horizontal line under the last word you have written, 
and then continue with more words. In the event that 
you have thought of no more words since the last in- 
struction, "Draw a line," you should draw another line 
just the same. Are there any questions? 


TABLE 6.2 ~- List of stimulus words. Taken from Bousfield (1953). 


Animals Names Professions Vegetables 
Word Freq. Word Freq. __Word Freq. Word Freq. 
feo ete ttt + _t_4--f—$- ¢- Ft -f--$— $F -F_-4—_} 44 4+ - $$ _+__4_ + -}__} 4 +} __}_-} 4-4 4-4 5444-4 _+_}-_-4+_ 4} _+_+__} -+-+ 4+} +--+ 1 


giraffe . Amos 1 milkman - eggplant 1 
baboon 2 Gerald ue typist iL parsnip i 
zebra 3 Byron 3 florist 2 garlic 3 
panther 5 Oswald 4 plumber 2 rhubarb 3 
wildcat 5 Jason 5 diver 4 radish 4 
leopard 6 Otto 5 druggist 4 melon 5 
reindeer 6 Noah 6 broker 7 mustard 7 
chipmunk 7 Wallace 7, printer th spinach 8 
muskrat 7 Owen 7 dentist 9 parsley 8 
woodchuck 7 Bernard 9 baker 10 carrot 9 
otter 8 Adam 10 chemist 10 mushroom 10 
weasel 9 Sherman 10 dancer 10 turnip 10 
badger vm Simon 1l = grocer 11 lettuce 12 
donkey 16 Moses 12 waiter 1 pumpkin 13 
camel 18 Howard 19 blacksmith 19 cabbage 16 
peck 7.33 733 RES: rake 


Collection of the Data 


The data were collected in two separate parts during 


the months of September and October, 1971. 


The Pencil and Paper Tests 


The first part of the data collection consisted of 
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the data obtained from the standardized reading test and the 
Bousfield test of clustering in recall. These data were 
collected over a period of ten days from September 9 through 
September 18, 1971. Each testing session was about 60 to 65 
minutes in duration. The reading test required 45 minutes 
and the test of clustering in recall needed between 15 and 20 
minutes. Ss were tested at times that were convenient to 
them so that these tests were administered to groups as 


small as three Ss and as large as 160 Ss, 


The Experimental Tests 


All the data generated by the experimental tests 
were collected using the IBM 1500 Instructional System. A 
description of the system and of the manner in which it was 


employed in this study is set out in Chapter 9. 


The Pilot study 


To assess the feasibility of using the IBM 1500 
tnstreuctional System ofor the collection of the data in ‘this 
research project, an extensive pilot study was undertaken. 
Two additional purposes of the pilot study were to assess 
the basic research design and to evaluate the experimental 
testing instruments it was proposed to use in the main study. 
The procedures followed in the pilot study and the changes 
effected in the study proper because of the findings of the 


pilot study, are reported in Chapter 7, 
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Treatment of the Data 


As described above, data collection was effected 
with two different sets of instruments. These instruments 
have been broadly classified as the "pencil and paper" tests 
and the "computer-based" tests, The manner of treating the 


data generated by these two sets of tests is described below. 


Assessment of Pencil and Paper Tests 


Subjects' responses to the Cooperative English Test 
of Reading Comprehension were hand scored with the marking 


key provided by the test publisher. The test of clustering 
in recall was hand scored according to the instructions set 
OUteby (boustireld (1953). sin addition to. testing. for the 
comparability of the five groups, the data from these two 
tests were also wsed for the stratification of the sample to 
permit the testing of the specific hypotheses set out in 


Chapter 1. 
Assessment of Computer-Based Tests 


A specific computer program was written for the 
analysis of the answers elicited and stored by the IBM 1500 
Instructional System. This analysis was carried out on the 
IBM 360/67 computer of the Computing Services Division of 
the University of Alberta. The answer analysis necessitated 
the transfer of the data from the 1500 system to the 360/67 
system. To carry out the answer analysis the latter com- 


puter was programmed with each of the correct responses to 
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the multiple-choice test items and the exact words that had 
been deleted from the passages in the application of the 
cloze procedure. Ss" responses were then compared by the 
computer with the correct responses, Percentage correct 
scores were calculated by the computer for each S on each 
test and all cloze responses for individual Ss were recorded 
and "printed out." 

All of the cloze responses made by the respondents 
were then collected and for each closure the acceptable 
synonyms were listed. The decision regarding the accepti- 
bility of these items as synonyms was based only on a con- 
sideration of prior context. That is, because all five 
types of format prevented the viewing of an entire passage 
at one time, only the portion of a passage which had 
preceded a specific closure could be considered in assessing 
the acceptibility of the item used to effect that closure. 
This was done for the additional reason that the IBM 1500 
Instructional System prevented the S from "going back" to 
alter an item completed earlier in the test. Thus, when the 
presentation of additional increments of a text provided 
certain evidence that an earlier response was incorrect, the 
S-was unable to return and correct tt. Ihe result of nis 
rationale for assessing cloze responses was that many items 
were found to be acceptable that would not have been accept- 
able if the S could have referred forward and returned to 
Gariier portions of the test to effect corrections. ~All 


cloze test protocols were then reassessed by hand on the 
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basis of acceptable synonyms. Synonyms were accepted 
because the aim of this study was to assess the ability of 
of Ss to identify a feasible meaning for each text. It was 
felt that the selection of an acceptable synonym was a 
better indication of this than the selection of the exact 


word deleted. 


Analysis of the Data 


An existing one-way analysis of variance program 
from the library of the Division of Education Research 
Services, University of Alberta, was employed to assess the 
similarity of means of the experimental groups on all test 
scores, 

A new computer program was written to carry out the 
analysis of variance based on the Greco-Latin Square which 
was used as the experimental design in this project. It was 
applied to the entire sample of 325 Ss. It was also applied 
to each of the subgroups which were created on the basis of 
the classification variables discussed above. 

Following each application of the Greco-Latin Square 
analysis, Scheffe (Winer, 1971) a posteriori multiple com- 
parison tests were carried out. This was done to determine 
which means were significantly different in the total sample 
and each subgroup, 

In order to compare pairs of means associated with 
formats and taken from the corresponding cells of pairs of 


subgroups, tests of simple main effects were used. To 
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conduct these tests, data from each pair of matched sub- 
groups were organized into a 2 x 5 two-way analysis of 
variance. Ability groups comprised the two levels of one 
factor. The different formats were used to create the five 
levels of the other factor. Repeated measures were obtained 
on the factor of “ability groups." The procedure adopted in 
this section of the analysis is described in detail in 


Chapter 1l. 


Summary 


The target population in this study was 609 under- 
graduate students registered in the freshman through senior 
years of the Bachelor of Education in Elementary Education 
at the University of Alberta, The experimental sample con- 
sisted of 275 subjects randomly selected from this population 
plus 50 selected according to criteria based on performance 
in the pencil and paper tests, 

The dependent variable in the study was reading 
comprehension. The independent variables of, groups of Ss, 
presentation formats, prose passages, and test types, each 
consisted of five levels. These variables were used to set 
up a Greco-Latin Square experimental design. The experimen- 
tal data were collected by means of the IBM 1500 
Instructional System located in the Faculty of Education at 
the University of Alberta. 

To test the hypotheses generated from the theoretical 


position adopted in the study, subgroups were also set up. 
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Subgrouping was done by using as classification variables, 
the scores from a standardized reading test and a pencil and 
paper test of clustering in recall. These data were collect- 
ed at group testing sessions, 

Statistical treatment was based on analysis of 
variance techniques in which tests of main and simple effects 
were carried out. Where appropriate, Scheffe multiple com- 


parison tests were applied to the data. 
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CHAPTER 7 
THE PILOT STUDY 
Introductisn 


It was considered essential to carry out a thorough 
pilot study to assess the feasibility of this study. Specif- 
ically, the pilot study was used to evaluate the suitability 
of: the experimental passages, the formats used for the pre- 
sentation of the passages, the combination of cloze tests 
with varied formats for presentation of the passages, and, 
finally, the suitability of the IBM 1500 Instructional System 
for the generation and collection of data on the experimental 
tests. The major questions concerning the use of the IBM 
1500 Instructional System were: 

(a) Would reading from the television-like screen of the 
CRT unit distort a reader's normal reading strategy to 
the extent that meaningful conclusions could not be 
drawn from the data so generated? 

(b) Would the response time of the IBM 1500 Instructional 
System be rapid enough to permit college readers to read 
at a speed which they would find comfortable and which, 
at the same time, would permit them to achieve an 
optimal level of comprehension? 

(c) Would the IBM 1500 Instructional System permit the pre- 
sentation of reading tests compiled according to the 
cloze procedure? 


(d) Could a feasible method be devised for the collection of 
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cloze test responses if the IBM 1500 Instructional System 
were used for the administration of that test? 

To assess the feasibility of the proposed study it 
was considered desirable to set up an exploratory postulate 


and to conduct tests of the hypotheses generated from it. 


Experimental Materials Used in the Pilot Study 


This section deals with the passages, the presenta- 
tion formats, and the tests that were employed in the pilot 


study. 
The Passages 


Five passages, each comprised of approximately 200 
words, were selected from two college reading texts 
(Anderson, 1963, 1965). The first passage was adapted from 
"General Genetics," by Srb and Owen (1952). It dealt with 
the scope of genetics. Passage two was based on "Thoughts 
on Composing," by Simpson (1959). Like the first passage, 
this one was a difficult selection. It outlined a specific 
philosophy of musical composition and therefore, made exten- 
sive use of abstract concepts. The third passage, which 
dealt with the psychology of recreation, was originally a 
portion of "Can Science Save Us?" by Lundberg (1947). This 
passage also addressed a number of questions basic to an 
examination of religion. The selection employed many 
difficult concepts and was expressed in quite complex sén- 
tences. Passage four also had its basis in a philosophical 


treatise. It was drawn from "Riches of the Mind," by Ikin 
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(1960). Again, the style of writing employed in this 
passage made use of very complex sentences. Abstract con- 
cepts were frequently used and one proper noun was included 
in the text. The final passage, while essentially concerned 
with "thetpseychology tof “curtosity drew ivery theavily. en con= 
cepts rom tastronomy, *hicchenistry stand philosophy. *ihis 
passage was adopted from "Astronomy for Everybody," by Abell 
CUS 38, 

Passages of a relatively even level of readability 
were sought because it was not feasible to make use of a 
fully balanced design at this very exploratory stage of the 
study. Ss' reading scores were pooled on the basis of for- 
mat. This was done because, of the 15 Ss who took part in 
the pilot study, groups of 3 Ss only, could read the same 
combination of a specific passage with a particular format. 
It is important to note, then, that using the Dale-Chall 
(1948) readability formula, readability indices for all 
passages were found to be equivalent to a college level of 
ditticulty,. Without this consistency in readability it 
would not have been advisable to have drawn definitive con- 
clusions about the impact of each format upon the readers' 


attempts to comprehend the written materials so presented. 


Despite the desirable consistency that was achieved 
in the readability levels of the five passages, the Ss who 
took part in the pilot study reacted very negatively to the 
subject matter that was treated in each selection. All Ss 
Compl aineds ofl the act thatynone of the passages had any- 
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that was used in the passages. Strong recommendations were 
made to secure more acceptable passages for the study proper. 
It was suggested that a variety of topics should be treated 
with some variation in style of writing and level of diffi- 
culty. The results of the pilot study also emphasized that 
passages which included proper nouns were not suitable for 
the application of the cloze procedure. The suggestions 
arising from the pilot study were acted upon. The passages 
employed in the pilot study were discarded and 30 additional 
selections were made. A final set of five was chosen for 


use in the main study. 


The Formats 


Each of the pilot study passages was prepared in 


five presentation formats. 


The single line format -- (SL) 


This format was created by using the width of the 
CRT screen--38 characters including punctuation and spaces 
between words--as the controlling factor in the creation of 
each chunk. That is, each chunk in the SL format was as 
near to the exact length of a line on the CRT screen as the 
individual words in any line would permit. Each chunk 
created in this way was displayed on the same portion of the 


screen. 


The two word format -- (TW) 


To create this format, each passage was broken into 
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chunks comprised of two words. These were displayed one 


chunk at a time on the same part of the CRT screen. 


The syntactic format -- (SYN) 


This was a format comprised of relatively short 


grammatical chunks. No formal algorithm was devised to 
generate them. In general, the chunking criteria listed by 
Carver (1970) were employed. Since these criteria are quite 


non-specific it was found that many chunks were created on 
a purely intuitive basis. For each passage, the chunks that 
were produced in this way were displayed on the same portion 


of the CRT screen. 


The eight word format -- (BL) 


The two word format discussed above was included to 
assess the reactions of Ss to a format comprised of short, 
bizarre chunks. The eight word format was used to permit 
Che evaluation "or SS. reactions «to a2 format made-up of tong, 
bizarre chunks. The chunks comprising the BL format were 


all displayed on the same portion of the CRT screen. 


The semantic format -- (SEM) 
This format was created solely on intuitive grounds. 


It consisted of chunks which seemed to represent a complete 


idea. The chunks so0 produced were marked by considerable 
Varration in Length, -exigc., Less Chan one Line and upto tive 
lines. «in creating -this format an vattempt was made to dis= 


cover the simple sentences that had been used to construct 


each compound or complex sentence. 
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Although the chunking procedures described above 
served to generate the rather gross data that were required 
in the pilot study it was clear from the experience gained 
in chunking the various texts for the pilot study that a 
more controlled method of chunking would have to be devised. 
Following the completion of the pilot study, it was realized 
that, apart from the novel theoretical underpinning that had 
been provided for this study, little was likely to be added 
to the extant research literature by a chunking research 
project that employed such arbitrary methods of chunk- 
generation. As a result of this realization and of discus- 
sions with Dr. G.D. Prideaux of the Department of Linguistics 
at the University of Alberta, two linguistic algorithms were 
devised for the creation of grammatical chunks of two dif- 
ferent sizes. Two mechanical methods of generating chunks 
were retained although only one, the two word chunk, was 
employed exactly as it had been used in the pilot study. 

The chunk that was created by the constraint of line length 
was discarded in favor of a format which made use of a nor- 
hal presentation. [che production of all formats ts fully 
discussed in Chapter 8. 

A number of Ss who participated in the pilot study 
found the display of each chunk on the same part of the 
Bereen to be a distracting factor. To Avoid this, the com- 
puter was programmed to have each chunk appear where it 


would have appeared if the full text had been displayed. 
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The Tests 


im ene pilot study. only one jiype ot test, wassused. 
The cloze procedure was applied to the passages to produce 
five different forms of the test based on each passage. 
This approach resulted in every word of each passage being 
deleted and thus) precluded the possibility of a biased test 
being constructed. Because the pilot study sample consisted 
of only 15 Ss, it was not possible to make use of all these 
forms. The sample was divided Te five groups of three Ss 
each. Three forms of each set of five forms of the cloze 


test were randomly selected and randomly allotted to the 


three Ss in each group. 


Procedure Followed for the Pilot Study 


The Coursewriter II Language was used to program the 
IBM 1500 Instructional System with the three cloze test 
forms of each of the five passages selected for the pilot 
study. The program was designed to permit each Ss to obtain 
the rate of chunk display he desired by operating the space- 
bar on the typewriter keyword at the instructional terminal 
where he was located. Ss' selections for the clozures, 
required after every four words, were written on prepared, 
numbered, response sheets. The pilot study testing session 


occupied approximately 55 minutes. 


The Pilot Study Sample 


the sample of «Ss for the pilbotestudy sincluded 


4 oe = : 
mate 
= 7 a A 
7 = al ~ 
ba op av 3J5Ge 2 ager nae ina aahode, - 


3 ~ a 7 


ee 
p44 ued ww .; bes Bede .aae ‘weal Tie T soto a 


vit 
a 7 a iv a a a ; : : : 
aes ' “gtd ht sb8 =A As wield i> ee : 
. ae 
| on enw Ta « a salen wi sebivna’ 2 o1q98 
_ — 
© 4 por LevVeres ae jehuloota pak sis 
a. 
iy . | ope | sam wr TTT: oo athe alae i “Nhe - 
5 » Dev 2 26a tis wa —~ wey at pene - ~~ I 
1 _ 
7. if i * 
i) ; ato ny abn! psi ' nae otyawe wt vane a 


My ie dane 79, ano eal is - 
= 
F 


wath. oes 4 -pyeet sviz 


a - 
int ihite #leweoey has ners tosbas | ora¥ hs ss 


ea 29 
wander de, mu a anni 
j - _ 7 -_ 
Lat, j alt ; wai of ave! iat. st dhanes’ Mt as oe 
A = ny es 
j tr { gave REL, ited (ed eneawne rae - — 
aT tet Te gent 08 4 a 
; Ae pds Atle @as t dxaniaows i ' 
—_ : : 
Lho eG wod iewtelbe, dagedaag, OF4% wan 36 dos > neied 
ive o¢ atudons dhe ted OF hoogtasd | hav caging om SE = 


i mse eb in oa Aa a 


eed Mena yarsseet. one inte ego rane oats 

ee snnbapsln’ Tee whens 0, 0 4 pt as 
wiagetw ac) ‘eeu, wape Rake sest o spats aie igh 

rem ai bal 


ar 


= = 


. « on. be, 
mm 
a) ’ 
7 


174 


faculty members and graduate students from the Departments 
of Linguistics, Educational Psychology, and Elementary 
Education at the University of Alberta. It can be assumed 
that each participant in the pilot study was a superior 
reader and that the sample was, therefore, an extremely 


biased one. 


Exploratory Postulate and 
Hypotheses Investigated in the Pilot Study 


The chief purpose of the pilot study was to obtain 
am indication, of sthe sfeasibility Jot sthe main study sthat, had 
been proposed. That is, apart from providing information 
about the suitability of prose passages, presentation for- 
mats, variations of the cloze test, and the usefulness of 
the IBM 1500 Instructional System for the display of texts 
and tests, the reason for conducting the pilot study was to 
obtain preliminary data about the research proposal. This 
was considered desirable to ensure that viable research 
questions were posed, ard that researchable hypotheses were 
generated from them that could be tested by a carefully 


planned research design. 


Explomatony Postulate 


The theoretical position outlined in Chapter 5 
proposed that mature readers make use of two fundamental 
information processing strategies when they attempt to 
identify the meaning of continuous written discourse. These 


strategies are the simultaneous and successive syntheses 
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desert bed sehyeLurtiag(hooba, 1966b)isecbhe.aim-of the main 
study was to explore two levels of simultaneous synthesis. 
The aim in the pilot study, then, was to assess the feasib- 
ility of the study by providine advance, though unrefined, 
evidence about the role played by these two levels of 
simultaneous synthesis in the comprehension of written 
language. 

Since the readers in the pilot study sample were all 
above average readers, the following postulate and hypotheses 
were considered appropriate for the preliminary examination 
of the theory and research methodology proposed for the main 


Study. 


Exploratory postulate 


It is postulated that simultaneous synthesis is 
employed automatically by the superior reader to 
identify grammatical entities and the functional 
relationships that obtain between them within written 
sentences. 

If it is true that high level reading makes use of 
the information processing strategy of simultaneous synthe- 
sis, operating at two levels, and making use of grammatical 
criteria, it would seem to follow that discretely presented 
bizarre chunks (non-grammatical and without the unity of 
meaningfulness) should disrupt the operation of that strate- 
ey .UtAgaing dafedt dis? true that) superior reading makes use. of 
grammatically motivated simultaneous synthesis, discretely 
presented grammatical-meaningful chunks should optimize the 


operation of that synthesis. The quality of the functioning 


of this synthesis should be reflected in the Ss' 
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comprehension of passages, each presented according to a 


Specific pattern of chunkins. 


Exploratory hypotheses 


With regard to the superior readers who comprised 
the Ss in the pilot study sample: 


bb. There will be a significant variation in reading 
scores across the five formats. 


2. thneluse of thes SL format will result in significantly 
lower reading scores than the use of the SYN or SEM 
formats. 


Se  Thewuge Of Che TWetormat wilt result dnusitenificane y. 
lower reading scores than the use of the SYN or SEM 
formats. 


4. The use of the BL format will result in significantly 
lower reading scores than the use of the SYN or SEM 
formats. 


Dare Lhe Use ef the SYN tormat will result in sipgniticantly 
lower reading scores than the use of the SEM format. 


6. The use of the TW format will result in significantly 
lower reading scores than the use of the SL or BL 
format. 

be ine use ot eithe sl tormat will result in significantly 


lower reading scores than the use of the BL format. 


Scoring Procedure and 
Datd aAlelysis tor Che Pilot study 


The scoring procedures and data analysis, set out 
below for the pilot study, were employed to make it possible 
EO Obtain a pross indication of data trends as economically 


as possible. 


Scoring the Cloze Tests 


In scoring the tests produced by the application of 
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the cloze procedure, only the exact word which had been 
deleted from the original text was assessed as correct. 
This approach was adopted in the pilot study although, as 
explained in Chapter 6, it was considered more appropriate 
to accept synonyms in the cloze test completed in the main 
study. The exact deletions only were accepted in order to 
save time in deciding whether or not format variation had a 
significant impact on the reading performance of superior 


readers. 


Data Analysis for the Pilot Study 


All the hypotheses formulated for the evaluation of 
the pilot study were tested by one-way analysis of variance 


and/or Scheffe multiple comparison tests. 


The Findings of the Pilot Study 


To test the exploratory hypotheses set out above, 
the scores secured by the 15 Ss who took part in the pilot 


study, were collected on the basis of like format. 


Hypothesis l 


A one-way analysis of variance was conducted on the 
data to evaluate this hypothesis. The result of the analy- 
sis revealed significant variation across the five format 
typesw( fh ="10.23 5 df =eq/14.pece.001) These data, there- 


fore, provide support for hypothesis l. 
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Hypothesis 2 


The comparison of the means associated with the SL 
and SYN formats showed that the SYN format was read at a 
sienificantly superior Level<() =. 4.917. di -— 1/14 p< .05). 
Likewise, the mean obtained on the SEM format was found to 
be significantly higher than the mean secured on the SL 
Forms ta he= 2 oe edt om 4 prec 05). ah ypot nes 1s 92) es 


EHUsSeet On dat OmbDen tenabiker. 


Hypothesis 3 


The comparison of the means associated with the TW 
and SYN formats revealed that the SYN format was understood 
at arsignificantily higher Vevel (F = 9.32, dfi-= 1/14, p< 
.0O1). Similarly, the SEM mean was found to be significantly 
better Chan the -TW mean CF 399'565,. di -— l/l4, p = .01). On 


this evidence exploratory hypothesis 3 is supported. 


Hypothesis 4 


The mean produced in response to the BL format was 
significantly lower than that produced in response to the 
SYN format Cr “= 94580 -idfi = 1/145 pee 205). “Ihe comparison 
between the BL and SEM means produced a similar result (F = 
S213, df = 1/14, p < .05) & Hypothesie 4-16 thus; found to be 


tenable. 


Hypothesis 5 


The comparison of the SYN mean score with the SEM 
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mean score did not reach significance (F = 1.21, df = 1/14, 
ni.s.s)8° *Hypothesis®5 is’ found to be untenable on this 


evidence. 


Hypothesis 6 


The mean score produced on the basis of the TW 
format was found to be lower than that associated with the 
SESformatr(he=.4sl /fedtes 1/7 ldeeprte 104 Sintlariy, the TW 
mean was also found to be lower than the BL mean (F = 3.12, 
adfe= 1/145 p <?e lye Pintview'o£ the’ nature of the pitot 
study, these findings are both considered to have been 
associated with acceptable significance levels. Tenative 


support, at least, is therefore claimed for hypothesis 6. 


Hypothesis 7 


No significant difference was found between the 
means which resulted from the display of reading materials 
teins the*Sbeand. BEeformats® (F = 05455 dt = 1/14, 17s.) - 


Hypothesis 7, is therefore, rejected. 


Discussion of the Pilot Study Findings 


There is evidence from these findings that the 
understanding of written discourse is probably optimized for 
superior readers when the discourse material is presented in 
the form of so-called "syntactic" or “semantic” chunks. 

From this evidence it is also probable that short bizarre 


chunks, as in the TW format, seriously disrupt the attempts 
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of superior readers to associate a meaning with the sentences 
of connected written discourse. Although significant differ- 
ences were found between the impact of both the SL and BL 
formats and the SYN and SEM formats, it is not possible to 
state, on the basis of these findings, what the SL and BL 
formats had done to the normal reading strategies of these 
Ss. Similarly, although a significant difference was found 
between the effect of the TW and both the SL and BL formats, 
it istnotspossible to state, with certainty; which format 
most closely approximates the chunking strategy normally 
used by superior readers. 

These findings clearly pointed to the need for the 
inclusion of a normal format to serve as a "bench-mark" 
against which to evaluate the impact of other formats. Such 
a format was included in the main study as a result of this 
finding. 

The lack of a significant difference between the 
means associated with the SL and BL formats was interpreted 
as an indication that there was no good reason to include 
two bizarre long formats. One only was therefore included. 
In fact this was not the same as either the SL or BL format 
used “in «the tpilot study. The texact manner tof “the production 
ofethe Bi “formatdis “set soutlin Chapters: 

In contrast with the conclusion regarding the SL and 
BL formats, the lack of a difference between the means 
produced with the SYN and SEM formats was interpreted as an 


indication that these chunks were not being produced in a 
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way that accurately reflected the two levels of simultaneous 
synthesis that had been postulated in the theoretical frame- 
work outlined in Chapter 5. As stated previously, this 
finding led to the formulation of separate linguistic 
algorithms for the production of lower and higher level 
grammatical chunks. 

The gross findings of the pilot study suggested 
that language synthesis is basic to the reading strategies 
of superior readers. These findings also provided a tenta- 
tive indication of the grammatical basis of this synthesis. 
As a result of these findings, then, it was decided that, 
provided a number of modifications were made to various as- 
pects of the proposed methods of data collection, the main 
study was a feasible and worthwhile research undertaking. 
The modifications referred to are discussed in the remainder 


of this chapter and in more detail in Chapters 8 and 9. 


Additional Pilot Study Findings 


This section is chiefly concerned with the suit- 
ability of the IBM 1500 Instructional System as the agent 
of experimental data generation and collection. Although no 
specific data were collected in the pilot study regarding 
the recording and storing of cloze test responses, this 
topic is also examined in this section because the sugges- 
tious of "the pilot study Ss, with regard to these problems, 


were solicited. 
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The IBM Instructional System 


The preliminary data which were produced in the 
pilot study suggested that the exploratory postulate had 
been soundly formulated. However, the pilot study revealed 
a number of deficiencies in the functioning of the IBM 1500 


Instructional System in this specific application. 


SToOweand ernratacc response of computer 


The IBM 1500 Instructional System was programmed 
with the Coursewriter II Language. This language is appar- 
ently well suited to "computer assisted instruction 
applications" in which rapid computer responses are not 
required and consistent response-time is not an important 
factor. Very different computer characteristics were re- 
quired in the study reported here. Since Ss were attempting 
to read texts that were displayed on the CRT screens one- 
chunk-at-a-time, it was essential that successive chunks 
could be made available to them as immediate responses to 
their individual demands. Equally important was the need 
for these computer response times to be consistent. It was 
felt that instantaneous response for the display of some 
chunks, followed by seemingly endless delays for other 
chunks, represented an extremely undesirable experimental 
situation and, therefore, a source of uncontrolled variance 
in the dependent variable. 

Durimgetthe course of data collection in the) pilot 


study, it was clear that the number and frequency of demands 
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to display chunks of text drawn from storage disc, so over- 
loaded the Central Processing Unit that extremely slow and 
erratic responses resulted. Since the display of succeeding 
chunks was demanded by each S's operation of the typewriter 
space-bar, the continuous rattling of space-bars throughout 
the room containing the Instructional Stations or terminals, 
was ample evidence of the unanswered demands being made 
upon the Central Processing Unit. The repeated operation of 
the space-bar was also a clear index of the level of frustra- 
tion of Ss generated by the failure of the computer to "do 
therr bidding. vohis hight level jot (frustration probably 
resulted in the severe disruption of readers' natural read- 
ing strategies. An uncontrolled source of variation such as 
this would have weakened the validity of the main study. 
Because of the serious implications of the slow and 
erratic response times of the computer, the main project was 
postponed for an indefinite period. In order to research 
the problem and evaluate possible solutions, a Research 
Keawe tance from the Division of Educational Research Services 
was assigned to the project on a full-time basis. A detailed 
report of his work can be found in Cowper (1971) where th 
computer aspect of the work is fully described. The manner 
in which the response capability of the computer was up- 
graded for the purposes of the present study is reported in 


Chapter 9. 
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As a result of the very extensive work carried out 
by Cowper, for the main study, the IBM 1500 Instructional 
System was programmed with the Minnesota Fortran Paces 
The use of this programming system solved three major prob- 
lem areas which became evident during the programming of 
the computer for the pilot study and during the administra- 
tion of the pilot study. These were: 

(a) The presentation of chunked texts at a rapid enough 
rate to satisfy Ss' reading demands. 

(b) The presentation of cloze tests and the recording and 
storage of the responses of Ss in these tests. 

(c) The presentation of multiple-choice tests and the re- 
cording and storage of answers elicited by these tests. 

The computer difficulties that were created by these 
problems and the solutions that were devised and implemented 
by Cowper are discussed more fully in Chapter 9. It is 
sufficient to state at this point that very satisfactory 
solutions to the problems were found. The result was that 
a near optimum reading/testing situation was created. 

Information regarding each S's subjective reaction 
to the reading/testing situation was obtained by means of a 
questionnaire which Ss who took part in the main study were 
asked to complete. The questionnaire was constructed as a 
direct result of the administration of the pilot study. 


Several Ss who took part in the pilot study complained about 
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the level. of eye-strainxoccasioned by. reading irom da CRT 
screen for a period of about one hour. Two of the Ss in 
this group reacted adversely to the unusual reading situa- 
tion presented by the computer. Such Ss felt that because 
they did not understand the operation of the computer they 
could not possibly interact with it as effectively as they 
could have with more conventional modes of presentation. 

To gauge the extent to which such difficulties were present 
in the main study, in spite of the modifications that had 
been made to the operation of the computer, an extensive 
questionnaire was included in the study proper for comple- 
tion by Ss at the time of the administration of the computer- 
based tests. As well as evaluating the impact upon Ss of 
reading materials presented by means of the computer, the 
questionnaires elicited information regarding Ss" reactions 
to the five testing conditions, the five presentation for- 


mats, and the five experimental formats. 


The Assessment of Cloze Test Responses 


The administration of the pilot study, and the dis- 
cussion with participating Ss which followed, clearly demon- 
strated that modifications to the usual way of evaluating 
cloze test responses would have to be made for the study 
proper. That the cloze test 22) Jcontext sensitive’ ais 
obvious. The context employed by testees in completing the 
cloze test consists of "prior" and "subsequent" context. 


When a passage, requiring closures every four words, is 
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presented by means of chunks, only prior context is avail- 
able forgconsciderationpinemakinesa specifics closure. sein 
addition, although subsequent chunks may provide the certain 
knowledge that a previous response was incorrect, the 
facilitysfor “soingeback" to make corrections, could not ‘be 
programmed into the system. Under these circumstances, it 
was clear that synonyms of deleted words would have to be 
accepted as correct. In addition, any word which made 
acceptable sense in the light of prior context, would also 


have to be accepted as correct. 


Summary 


The pilot study reported in this chapter indicated 
the need for a number of significant changes in several 
aspects of the proposed research project. 

The prose extracts which had been selected for the 
study were found to be totally unsuitable. Others were 
chosen on the basis of the recommendations and results of 
the Ss who took part in the pilot study. 

The methods which had been proposed for the creation 
of meaningful presentation formats were found to be unsuit- 
ablea8 4.réesult sof athe «pilot study. fhe controlled 
production of these formats was made possible by the for- 
mulation of two linguistic algorithms. The pilot study also 
clearly indicated the need for the inclusion of a format 
which consisted of a "normal" presentation. This format 


permitted the establishment of a basic level of reading 
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performance for each S. 

The technique for displaying the cloze tests and 
multiple-choice tests was developed from the pilot study 
observations as were suitable methods for the collection 
and storage of the answers to these tests. 

The total inadequacy of the Coursewriter II Language 
employed in conjunction with the "normal" mode of function- 
ing of the IBM 1500 Instructional System was emphasized 
during the pilot study. As a result of this finding, the 
main research project was delayed to permit modification to 
the 1500 system and the implementation of the Minnesota 
Fortran Pack for handling the display of texts and tests, 
and the collection and recording of Ss' responses. 

The pilot study also provided evidence that cloze 
test responses would have to be assessed in a special way 
to alleviate the detrimental impact of chunked presentations 
on Ss' attempts to effect closures. 

The most important finding which stemmed from the 
pilot study was that the proposed research project was 
feasible and promised to generate data that should permit 
the drawing of valid conclusions about the reading act as 


performed by college students. 
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CHAPTER 8 


THE CONSTRUCTION OF THE EXPERIMENTAL INSTRUMENTS 


Introduction 


This study was predicated upon the assumption that 
the comprehension of written language is essentially infor- 
mation processing. In order to draw conclusions regarding 
the information processing strategies employed by the Ss in 
the experimental sample, reading materials were presented to 
them by means of five different formats. The success of the 
Ss in comprehending written language so presented was evalu- 
ated by means of several different testing procedures. This 
chapter is devoted to a detailed description of the creation 
of these formats and the construction of the tests employed 


to gauge their impact on comprehension. 
The Formats 


As well as a normal format, four other types of 
format were used to conduct this investigation. In this 
section each format is described and its method of construc- 


GiLoOny ese Out bined, 


The FP Format 


The normal format (or FP--full presentation) describes 
the form in which printed materials are usually encountered 
in, a, book, a newspaper, or ai magazine.» The use of, the CRT 


(Cathode Ray Tube) screens of the IBM 1500 Instructional 
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System meant that the length of lines in this format was 
restrictea to 38 characters including spaces between words 
and all punctuation marks. This number of characters is 
about equal to the number found in an average newspaper 
column. Again, because of the restrictions imposed by the 
CRT screens, only 11 lines of a passage could be displayed 
at the one time using this format. Thus, the complete dis- 
play of each passage required two full screens and a portion 
of the third. The FP format was included with the experi- 
mental formats to provide a base level against which to 


evaluate the impact of the other formats. 
The TW Format 


The two-word chunk was selected for investigation on 
the basis of the study conducted by Cattell (1885) and sub- 
stantiated by Erdmann and Dodge (1898). Both of these 
studies are reported in Smith and Holmes (1971). The origi- 
nal investigators established that from a single tachisto- 
scopic exposure a mature reader can identify two unconnected 
words. Since all the Ss in the present study were college 
level students, the description "mature readers" seems to be 


appLropRilacte., 
The LMC Format 


This format was comprised of lowest major constituent 
chunks which were created with the aid of the algorithm set 


out below. LMC chunks are word groups made up of words from 
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the surface sentences of written language. The surface sen- 
tences used in this study can be generated from sentences at 


some deeper level by the grammatical transformations which 


are listed in Appendix A. 


LMCs are created by the application of the following 
algorithm to the sentences of the prose passages employed 


in, the study; 


Lowest major constituents may be formed from all 


nodes in a surface structure tree except lexical nodes. 
They are found by locating those nodes which are 
immediately above the lexical nodes and deciding 
whether or not there are sister nodes to the lexical 
nodes. If there are no sister nodes to a specific 
lexical node then the node immediately above the 
Yexical node, 41.6. 10s dominating, node is ian LMC. 

If there are sister nodes to a specific lexical node, 
then the LMC associated with that node is the node 
whieh immediately dominates all sisters of "the Tfexitcal 
node in question.! 


The surface structure phrase marker for the sentence, 


"He is an ignorant fool" would be: 


NPro MV rs 
V D fae 
He is an ignorant fool 


This algorithm was created in consultation with Dr. G.D. 
Prideaux of the Department of Linguistics, University of 
Alberta. It appears in Chapter 1 as the definition of a 
Lowest Major Constituent. 
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The algorithm for producing LMCs firstly requires the 
identification of all those nodes that are immediately above 
the lexical nodes. In the sentence which has been diagram- 
med above, these are NPro for the lexical item "he," V for 


We ial 


ie eho re an. 


Adj jfor "ignorant," and Nifor fool. “The 
next step is to locate the nodes immediately above the lexi- 
cal nodes.) Withithe! lexical node NPro this is’ NP. NPro has 
no sister nodes so that the node immediately dominating it, 
that is, NP, becomes an’ LMC in this sentence. The lexical 
node Viis immediately dominated by MV. Since V has no sis- 
ters, MV¥e becomes: any LMC. |The Lextcal nodes. Dy Ada, and? N 
are all immediately dominated by the node NP. D, Adj, and N 
are all sisters immediately dominated by the same node so 
that the dominating node, NP, becomes an LMC. Once again 
making use of the phrase marker for this sentence, the LMCs 


thus created can be identified. 


NP 


| He] ee l an ignorant fool 


Alternatively, these constituents can be indicated in the 


following way: / He / is / an ignorant fool./ 
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The HMC Format 


This format was comprised of higher major constituent 
chunks. These chunks were formed by employing the algorithm 


which appears below: 


Higher major constituents may be formed only after 


the lowest major constituents for a sentence have been 
established. They are located by finding those nodes 
which are immediately above the lowest major constitu- 
ents and deciding whether or not there are sister 
nodes to the lowest major constituents. If there are 
no sister nodes to a specific lowest major constituent 
then the lowest major constituent becomes a higher 
major constituent. If there are sister nodes to a 
specific lowest major constituent then the higher 
major constituent associated with that lowest major 
constituent is the node which immediately dominates 
all sisters of the lowest major constituent in 
question.! 


This algorithm can be iterated a number of times to 
permit the reconstitution of higher level units or complete 
surface sentences. Thus, higher major constituents can be 
created at various levels depending on the number of times 
the algorithm is applied to a specific word string. In 
this study, the algorithm was iterated three times or until 
a surface sentence was completely reconstituted. 

The operation of the algorithm can be demonstrated 
with the sentence, "There is confusion about the word 


genius." The surface phrase marker for this sentence is: 


this algorithm was created in consultation with Dr. G.D. 
Prideaux of the Department of Linguistics, University of 
Alberta. It appears in Chapter 1 as the definition of a 
Higher Major Constituent. 
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There is confusion about the word genius 


The LMCs for this sentence are shown below: /There / is / 
conftision / about / the word / wenius 7. The first applica- 
tion of the HMC algorithm produces the amalgamation shown in 


the phrase marker below. 
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The first level HMCs are: 


(There) Cis) (confusion) (about the word genius.) 

In prepositional phrases, the preposition is included with 
the noun phrase@whieh immediately sfollows its) This-isean ad 
hoc rule. It is included to avoid an excessive degree of 
fragmentation of parts of sentences which reflect a high 
degree of semantic cohesiveness, Similarly, connectives are 
included with the noun phrases which immediately follow then. 


In the phrase marker above, the LMCs of "about the 


word" and "genius," are exhaustively amalgamated under the 
nodeePPeeithateispe about ‘thevword™ andi peniusleare sisters 
ae the LMC Level." Iteis the node PP which dominates) them 
both, At this level no other LMCs can be combined to form a 
higher level unit. 


The second pass of this algorithm produces the 


amalgamation shown below. 
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The second level HMCs are: 
[There] [is] [confusion about the word genius.] 

This phrase marker shows that the noun phrase 
"confusion" and prepositional phrase "about the word genius," 
are fully amalgamated under the node NP which dominates them 
both. Without obtruding into another "level of amalgamation" 
no other units can be combined on this application of the 
algorithm. 

The third pass of the HMC algorithm produces the 


reconstitution which is shown in the phrase marker below: 
S 
va Te es 
NP VP 
MV ee NP 
= 
NP some PP 


ae 

em NP 

"Existential V N P D N N 
There" | | | | | 

| There | is confusion about the word genius. 

The third level HMC's are: 

[There} {is confusion about the word genius.} 


This phrase marker demonstrates the way in which the 
noun phrase “confusion about the word genius" and the main 


verb “is," are exhaustively amalgamated under the node VP by 
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which they are both dominated. At this level no other con- 
stituents can be combined. In this sentence, therefore, 
the HMCs resulting from three applications of the HMC algor- 
ithm are: 
{There} {is confusion about the word genius.} 

The stages in the process of the reconstitution of 
HMCs can be represented as follows: 
({.CG/There/ 4 {iti ie/ 1 Cieonftusion/) (/about the 
word/ /genius./)]} 


In this representation the key used is: 


lee /) /) =? LMG) boundaries 

2 ( ) = first level HMC boundaries 

3 {[ ] = second level HMC boundaries 
4, { } = third level HMC boundaries. 


The BL Format 


This describes the use of a unit of disrupted mean- 
Jus CBL--bizarre, long )eu. For thig.format, w.passage is 
prepared in exactly the same way as for HMCs. That is, each 
passage is broken into HMCs, except that, in this case, the 
sentences are chunked at a point two words to the right of 
the HMC boundaries. This procedure ensures that fragments 
of two successive HMCs make up a single chunk which is dis- 
played as a unit on the CRT screens of the IBM 1500 
Instructional System. Thus, except for the first and last 
chunks, the number of words per chunk for a given passage is 


the Game fore sthe: AMG. format as for athe BL.» format. 
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The number of words, sentences, full-screen pre- 
sentations, and the number of chunks of each type per 
passage, are set out in Table 8.1. These data highlight 
the essential similarities and differences across the five 
experimental passages. While the total number of words in 
each passage is quite similar, there is considerable vari- 
ation in the number of sentences, LMCs, and HMCs per 
passage. The dependence of BL chunks on the prior creation 
of the HMC chunks can be clearly seen in this table. 

Table 6.1 in Chapter 6 provided data relevant to 
the readability of the five passages used in the study. 
When the data summarized in Table 8.1l are compared with 
those presented in Table 6.1 three additional pieces of in- 
formation emerge. These are: 

(a) a higher average number of words per LMC can be 
equated with higher readability indices as assessed by 
the three formulas used in this study. 

(b) A higher average number of words per HMC can be 
equated with higher readability indices as assessed by 
the three formulas used in this study. 

(c) A higher ratio of LMCs to HMCs in any given passage 
suggests a higher readability index as assessed by the 


three formulas used in this study. 


The Experimental Tests 


Comprehension in this study was assessed using tests 


compiled according to three different paradigms. Iwo of the 
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Death of a Dog 
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testing methods were administered in two ways. Thus, five 
test administration procedures in all, were followed. The 
three methods of test construction were: (1) the cloze 
procedure; (2) facet design; (3) the application of 


linguistic algorithms. 


The Cloze Procedure 


The cloze procedure is the term which is used to 
describe the systematic word-deletion whereby words are 
removed from a printed text. In responding to a test con- 
structed an this) way the Ss" s task ils te predict ‘the exac't 
word or a suitable synonym to fill the gap so created. In 
making his word predictions, the S makes use of prior know- 
ledge, general understanding of the material, context clues, 
and a knowledge of language patterns and word usage. For 
each closure the §S is forced to pay close attention to what 
the passage is saying as this is revealed by the prior and 
successive context provided by the other words in the text. 

The cloze procedure was developed by Taylor (1953). 
He borrowed the word cloze from the Gestalt psychologists' 
concept of “closure which, in this context, means filling in 
the parts in an incomplete message in order to discover the 
total message. Taylor's reasoning was that if a person 
could understand the meaning of a printed passage well 
enough to replace deleted words, he was experiencing a form 
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Of closure, hence the term "cloze. Since that time, re- 


searchers like Rankin (1957, 1959, 1964, 1965) and Jenkinson 
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(1957) have adntrnoduced the cloze procedure to the field of 
reading. Further research has been done by Bormuth (1963, 
1966, 1969), Greene (1964), Manis and Dawes (1961), and 
Weaver (1965). Many studies (Fletcher, 1959; Ruddell, 1963; 
Hafner.) 19633. Friedman, 1964; Gallant, 1965; and others) 
have attested to the usefulness of the cloze as a valid test 
of the comprehension of written language. 

In this study, the cloze procedure was applied to 
the five experimental passages. The tests were created by 
the deletion of every fifth word from the passages. The 


five forms of the test thus possible for each passage were 


constructed. Form One was created by omitting words l, 6, 
lbwsetc.. Form Two was: constructed by deleting words 2, 7, 
12, etc. Form Three was produced by removing words 3, 8, 


LS etc a, and soon) fon tthe, remaining, two forms of tthe test. 
Tests Based on Facet Design 


On each passage, tests were also constructed accord- 
ing to the facet design approach outlined by Guttman (1965), 
Guttman and Schlesinger (1967), and Schlesinger and Weiser 
(1970). The purpose of facet design is to make it possible 
to Bystematically construct items for a test. This design 
is specifically Jintended for, application to tthe multiple— 
choice type of test item which presents a question and a 
correct answer together with several distractor statements. 
The testeé is required to select the correct answer from the 


group of possible answers thus presented. 
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Distractors, as defined by English and English 
(1958), are designed to be attractive to the respondent who 
does not know the correct answer. Keeping the correct 
answer company is most often regarded as the only function 
of distractors. Distractors of this type do not satisfy 
the definition of English and English, “Av better®* criterion, 
they suggest, is that of sufficient attraction to interest 
the testee who does not know the correct answer. The degree 
of attractiveness is usually decided on the basis of the 
intuition of the test constructor. When intuition is de- 
pended upon in this way the test compiler does not have a 
clear notion of the precise impact upon a S of the distractor 
items he includes in his test. Another method of selecting 
distractors is by gleaning answers from tests which are first 
presented to representative groups in open-ended form. 

With facet design it is argued that distractors can 
be constructed in a systematic manner on an a priori basis. 
This approach possesses at least three desirable features: 

i. ps Predictabitity.,ot therrelative enpiricalmdifiiculties 

OLlPdistractors: 

2.5 meduction ofavariation in test results due to un- 
desired factors; 
Sy? Possibility, of classifying sof Ss" s¢oresion! the basis 

Of the types of -incorrectsanswers tougwhichsethey are 

attracted. 

Thus, facet design is a way of devising questions 


systematically which leaves a minimum of room for arbitrary 
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decision. "Also “the systematic construction of distractors 
for “the ‘questions of paraltiel forms of testis) is facilitated 
by the application of the same pattern of facets in each 
form of the test. Unless some such design is used, there 
could be no way of definitively predicting, beforehand, 
whether items included in two parallel forms of a test are 
of “comparable difficulty! iFor two (forms of, a stest “to be 
truly parallel, it is necessary to have control over the 
distractors as well as the questions. Facet design provides 
the assurance that distractors will be selected according to 
the same criteria. 

The proportion of respondents who choose a distract- 
or instead of the correct answer will usually be an accurate 
indication of the degree of attractiveness possessed by a 
distractor. It is hypothesized by Guttman and Schlesinger 
(1967) that the degree of attraction of a distractor in- 
creases linearly with its "degree of similarity" to the 
correct answer. They suggest that a viable a priori defini- 
tion of "degree of similarity" is one which is based only on 
considerations of content and which successfully predicts 
empirical attractiveness. 

Table 6.2 provides a design for one item Of a test 
Constructed according to facet design. This test item en= 
ploys figures which vary on three dichotomous facets--shape, 
position, and orientation. In this test item, a set of 
€ight distractors, including the correct answer, is employed. 
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then there are three other distractors which differ from 
this correct answer on one out of the three facets, three 
distractors which differ from the correct one on two out 
of the three facets, and one distractor which differs on 
all three facets. If distractor 1 is the correct answer 
then distractor 2 differs from it. in facet © only, dis= 
tractor 3 Jinutacet B,. and distractor Sin facet A; 
Distractors 4.) 6, and / differ from it) on two facets each. 
and distractor 8 is wrong on all three facets. This 
structure of a priori dissimilarity of the distractors 
from the correct answer, within the particular definition- 
al system specified by the three facets, is diagrammed as 
a hierarchical order in Figure 8.1. The facet design 


depicted in Figure 8.1 represents such a definitional 


systen. 
TABLE 8.2 -- The eight distractors of a test item constructed 
according to facet design. The three facets 
used are figure shape (A), figure position (B), 
and figure orientation (C). 
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Fig. 8.1 --The structure of a priori dissimiliarities of dis- 
tractors to the correct answer within the particular definitional system 
of the dichotomous facets of figure shape (A), figure position (B), and 
figure orientation (C)--(after Guttman and Schlesinger, 1967). 


Guttman and Schlesinger (1967) cite an example of 
this procedure. It is taken from a study conducted earlier 
by them (Guttman and Schlesinger, 1966). Each item on the 
test which their study used is a three-by-three matrix of 
small squares as shown in Figure 8.2. In the example shown 
in Figure 8.2 the missing ninth square has to be provided by 
the S. The figures show variation in the following facets: 
Cay shape, (bp) position, end "(e) orientation. 

This example demonstrates how distractors may yield 
useful information which cannot be secured by simply 
dichotomizing answers on the basis of those which are cor- 
rect and those which are incorrect, nor even, for that matter, 
DYE tanking trom «most (to “least, correct... “niius sort of ain— 
formation may be of particular value where a test is required 
to perform a specific diagnostic function. The selection of 
a certain group of incorrect distractors, over a complete 


test, may indicate a weakness in the performance of the § 
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wnich would mot be manifest with a test in which the items 


are simply assessed as correct or incorrect. 


Facet design and the experimental reading Cests 


The facet design used in this study concentrates on 
the relationship between the test item and the text on 
which it is based, rather than on any skills and abilities 
presumed to be involved in reading and answering the ques- 
tion item. In this context, what a specific item measures 
is defined operationally in terms of how it is related to 
the information contained in the text. 

As with the original approach of Guttman and 
Schlesinger (1966) the position adopted here was to develop 
a classificatory system which at the same time includes the 
correct answer and the incorrect distractors. For this 
purpose, it was convenient to look upon each possible answer 
in the multiple-choice item as a statement, related in a 
particular way, to the text upon which the comprehension 
test was based. In constructing these statements for each 
test, two facets were used. These were: (a) theaform of the 
information, #.er., if the “exact words ofsthe text, or, in 4 
paraphrase of the words of the text; and (b) the context in 
which the information occurs in the text, 51.6., Ehe correct 
eOntextias 1teappeare: in the text, or. the incorrect context 
so that such a statement is drawn from two unconnected 
sections of the text. 

The use of these facets for the selection of correct 


answer and distractor statements to appropriate questions, 
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Fig. 8.2 -- An example of a test item based on facet design (after Guttman and 
Schlesinger, 1967). The respondent is required to select the square from the eight 
possibilities in the bottom set which would best complete the set of nine squares 
required for the top set. 
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can be summed up by means of a "mapping sentence" 
(Schlesinger and Guttman, 1969; Schlesinger and Weiser, 


1970);: 


"The relation of part (x) of statement (y) to information 


Facet A 
in the exact words Facet B 
appearing of the text and making use of theJcorrect 
as a paraphrase 
incorrect 
agreement 
context as expressed in the text ————g» no information }. 
contradiction 


WwW 


The "domain" of the mapping sentence, which is the part that 
precedes the arrow, contains the facets by which each dis- 
tractor is analyzed. The "range" of the mapping sentence is 
found to the right of the arrow and contains the three basic 
categories of "agreement," "no information," and "contradict- 
ion." The sentence is read from left to right with one 
element being selected from each facet. Thus, in the mapping 
sentence employed in the construction of multiple-choice 
items for the tests based on facet design, the domain could 
be varied four different ways and the range could be varied 
three different ways. The operation of this mapping is 
diagrammed in Figure 8.3. 

Given that a distractor statement consists of both a 
fixed and a variable portion, only the variable portion is 
used in the application of the facets shown in Figure 8.3. 

It can be seen that, employed in this way, the mapping sen- 


tence switl provide for each variable part (x) of a distractor 


statement (y), as many mappings into the range as there are 
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DOMAIN RANGE 


Facet 1 Agreement 


or 
No Information 
or 


Contradiction 


Fig. 8.3 --A diagrammatic representation of the operation of the 
mapping sentence applied in the use of facet design for the construction 
of multiple-choice reading test items. (a, = exact words, ay = paraphrase; 


by = correct context, by = incorrect context). 


combinations of elements in the domain. 

Table 8.3 gives a design for one item of a reading 
test varying on two dichotomous facets--form (exact words or 
paraphrase) and context (correct or incorrect)--and consist- 
ing of a set of four distractors including the correct 
answer. In this table it can be seen that if one of these 
distractors is the correct answer then there are two other 
distractors which differ from this correct answer on one out 
Or the two facets, and one distractor which differs on both 
facets. 

The structure of a priori dissimilarity of the dis- 
tractors from the correct answer depicted in Table 8.3 is 
defined in Figure 8.4. This figure diagrams the hierarchi- 
cal nature of the distractors so constructed. 

In this study, the object of defining the content of 
test items and their distractors, as completely as possible 
in terms of facets, was to produce five multiple-choice con- 


prehension tests (one based on each of the five experimental 
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TABLE 8.3 -- The four distractors of a test item constructed 
according to the facet design employed in this 
study. The two facets used are, Facet A: the 
form of the information (exact words or para- 
phrase), Facet B: the context of the information 
(correct or incorrect). 


it ay b 1 
2 ay by 
3 ao by 
4 ay b, 


passages) with sets of test items that would have identical 


facet profiles. 


2°» 
Fig. 8.4 -- The structure of a priori dissimilarities of dis- 
tractors to the correct answer within the system defined for this study. 


The dichotomous facets are, Facet A: the form of the information, and 
Facet B: the context of the information. 


The same mapping sentence was used for the creation 


of the 10 questions based on each passage, Te .obtain the 
same facet profile for all tests; questions of the same num- 
ber across the tests, e.g., the five number two questions, 


employed the same combination of facets. The mapping 
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sentence used for the creation of all the test items based 


upon facet design is set out below: 


The relation of the variable part of each distractor statement to 


Facet A 


in the exact words = ay 
information appearing of the text and 
aS a paraphrase = ay 


Facet B 
correct = b, 
making use of the of the text is one 
incorrect = b, 
agreement 
3 no information A 
contradiction 


In the construction of these items, each distractor 
was created with a fixed and a variable portion. The mapping 
sentence above was applied only to the variable portion of 
each distractor. Thus, if the variable portion of a dis- 
tractor was comprised of the exact words of part of the text 
and was taken from one contiguous section of the text, it 
was classified as using an a, by facet combination, On the 
other hand: if fthe variable ocortion of a distractor was 
comprised of a paraphrase of part of the text and was taken 
from two separate sections of the text, it was classified as 
using an ay by facet combination. The other two possible 
facet combinations were constructed in a similar manner. 


The creation of one test item based on the passage, "What is 


genius: ts set out in Table. 3,4. 
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Tests Based on Linguistic Algorithms 


The construction of these tests was based on the 

work of Bormuth and Menzel (1970) who have proposed a theory 

of testing which depends upon the transformational-generative 

grammar outlined by Chomsky (1957, 1965), and Katz and Postal 

(1964). Bormuth and Menzel employed the transformational 

model because of its ability to systematically state the 

relationships between the linguistic structures like phrases, 
sentences, etc., which their theory of testing employs. The 
essential features of this theory of language, as it is used 
by Bormuth and Menzel in their theory of testing, can be 
summarized as follows: 

1, The theory posits a deep or underlying structure which is 
derived by application of phrase structure rules. This 
deep structure contains all the information necessary for 
semantic interpretation and the input to transformational 
rules. 

Zuvylhe theory also posits a surface structure which is 
derived from the deep structure by the application of 
transfitormational rules. This) surface structure is marked 
by -bhe loss .of a. certain amount of the anformation, that 
is present iin the deep structure because the transforma-— 
tional cubes simutilate" strings to some extent in the 
mapping of surface sentences on thein related deep struc— 
ture sentences. 

This theony of language can be applied in the «construc- 


tion of tests designed to assess a S's comprehension of 
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written materials because of the definitive account it 
provides of the relationships between sentences. The lin- 
guistic theory provides the user of a testing theory based 
upon it, with precise definitions of the types of questions 
whichsecan be lformulated, «lt also’ providessexplicit (rules 
(in the transformational sense) for deriving the various 


types of questions. 


Transtormational analysis and question construction 


It has already been pointed out that transformation- 
al grammar attempts to provide an algorithm that permits the 
enumeration of surface structures from the deep structures 
which underlie them. The transformational analysis provided 
by Bormuth and Menzel, however, attempts to reverse the 
process described by transformational grammar. That is, in- 
stead of enumerating the operations necessary to arrive at a 
given surface structure from the deep structure which under- 
ites 1t, this analysis starts out from a given ‘surface 
structure e.g., a sentence of the text upon which questions 
are to be based, and attempts to derive the deep structure 
underlying that sentence. Because of this, there is an 
essential difference between the transformational analysis 
proposed by the transformationalists and that suggested by 
Bormuth and Menzel. The transformationalists demonstrate 
the relationship between deep and surface structure by means 
of formally stated algorithms or rules-~bormuth and Menzel 
have fo rely upon the Linguistic imtuition of the analyst. 


Although this approach appears to be without scientific 
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Wartante le is .eging fact .wiat anv transformational dingudst 
finds himself doing whenever he constructs an argument that 
requires. the positing ofa deep. structure.*, That. the, correct 
deep structure has been constructed is readily checked by 
the application of selected transformational rules to ascer- 
tain whether or not the original surface structure can be 
generated from the; posited deep structure. Thus, although 
Bormuth and Menzel rely upon the analyst's linguistic 
intuition for the construction of sentence deep structures, 
the acceptability of such.deep structures is verifiable. 
Transformational-generative grammar is an algorithm 
for deriving surface structure sentences from their deep 
strictures. | that ieeestartine.with, the,abstract cymbole;ct 
as its input, the grammar produces a surface structure sen- 
tence, The testing theory outlined by Bormuth and Menzel, 
on the other hand, has as its input the surface,structures 
of the instructional materials to be teated or, the text to 
be read. This means that in order to apply transformational- 
generative grammar to the controlled creation of comprehen- 
slonetest questions it,is first of all necessary, to,arrive 
at the deep structures of the sentences of the text to be 
tested. It is only when this has been done that it is 
possible to transform these deep structures into the ques~- 
tions that will comprise the comprehension test. A major 
difficulty, however, is that transformational grammar does 
not provide an algorithm for deriving deep structures from 


Surface structures. Transformational linguists, in fact, 
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claim that no such algorithm exists. Bormuth and Menzel 
devatevan enttirvetseceiontofstheiribock ’ (1970) to providing 
instructions for deriving deep structures from surface sen- 
tences of written texts and, in turn, deriving from these 
deep structures, the surface sentences of the required test. 
The identification of the deep structures of the sentences 
of a text and of the transformations by which test questions 
have been derived from them, permits the explicit statement 
of the relationship which exists between the text material 
and the test material. Thus, this method of test question 
compilation supplies precise definitions of the types of 
questions that can be asked and, at the same time, also 
provides explicit rules for deriving these various types of 
questions. 

By following the directions of Bormuth and Menzel 
and making use of the extensive categorizing materials that 
they have compiled, it is possible for the analyst to derive 
both the deep structure underlying the sentence of a text 
and the surface structure of the question he wishes to base 
on that original sentence. This means that given any sen- 
tence in a sample of English discourse, the analyst can 
describe how the sentence came to have the surface structure 
tt Mae. and ihe deep aetructure that sunderlves, that “sentence. 
This is done in the following way: Each sentence in the 
sample of English discourse is compared against the sentences 


lieted in the 60 types that are set jout by Bormuth and 
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Menzel. With the help of the Ueeanie eG onmeikn that accompany 
@ach type of sentence, the deep structure of the sample 
sentence is identified. Each sentence type lists a set of 
"operations" or transformations (both obligatory and option- 
al) by means of the application of which the surface sen- 
tence can be derived. It should be noted that this 
derivational history does not represent the manner in which 
the surface sentence was generated, but rather, the way in 
which transformational grammar describes the derivation of 
that sentence. When the deep structure associated with a 
particular surface structure has been reconstructed it is 
then possible for the test constructor to change the origin- 
al sentence by applying the transformations listed under the 
transform, The changes that are carried out will depend on 
the type of question that the test constructor wishes to 
ask of the S. The use of this approach to the formulation 
of reading comprehension questions is demonstrated below. 
The Derivation of Reading 
Questions Using Linguistic Algorithms 

Bormuth (1968, 1970) describes a simple sentence as 
a device for the syntactic encodine of a cingle concept. in 
a sentence, the subject noun or noun phrase may refer to a 
broad class. .of entities. The other words or phrases in 4 


sentence may serve either directly or indirectly to delimit 


the term "transforms" does not conform to the linguists' 


"transformations." 
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or qualify the meaning of the subject of the sentence. 

This restriction or modification of the meaning of the sub- 
Jeet occurs ina a ae though relatively systematic 
manner. Which word or phrase modifies another and the order 
in which these modifications occur is determined by the 
phrase structure of the sentences. This process of modifi- 


cation is illustrated in Figure 8.4 


At — 
MN NP. 
i Adj N, V D, N, 
The pretty bird climbed the tree 


Fig. 8.4 --This diagram shows the manner in which a simple 
sentence can represent a single concept (after Bormuth, 1968). 


im @his figure. the first modification of (the isupject noun 
"bird" is provided by the aa yvective “pretty. |) (his re— 
stricts the referent of the phrase to just those birds which 
ave oretty.’ The modified noun, or the MN phrase as it has 


been designated in the diagram, is then further restricted 


Pomameluelewinstancesor tCheynotlonwot, pretty bird.) this 
ae te should be interpreted as follows: S = sentences, NP 
= noun phrase, VP = verb phrase, MN = modified noun, Adj = 


adjective, D = determiner, V = verb. 
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process Or ineréasing restriction continues untill the entire 
subject has been modified by the predicate and the single 
concept that the sentence represents as a whole has been 
presented, 

A reader's knowledge of those modifications which 
occur between lexical constituents can be tested by ques- 
tions (Bormuth, 1968). In this context, a lexical constitu- 
ent describes a word which can be classified as a noun, verb, 
adjective, or adverb, or a phrase which contains such a 
word. Bormuth has devised types of questions which test 
information of this sort. Several such questions have been 
set out in Table 8.5, 

Table 8.5 -- Examples of rote wh-questions which can be de- 


rived from the sentence, "The pretty bird 
climbed the tree." 


Original sentence to be tested: The pretty bird climbed the 


OE Births ih Be Sree oe ee CC a OY en ae ee 
Lexical Lexical 
Constituent Constituent 
Tested Question Tested Question 
S Who climbed the S What did the pretty 
tree? bird do? 
MN Which bird climbed MN The pretty what climb- 
the tree? ed the tree? 
VP What did the pretty VP What did the pretty 
bird climb? bird do to the tree? 


Rote wh-questions 


One set of such questions has been classified by 


Bormuth (1968, 1970) as rote wh-questions. His directions 
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for the construction of these questions are set out below. 
Firstly, a lexical constituent is deleted from the sentence. 
It is then replaced by a suitable pro-word such as who, 
what, when, where, how, and so on. The wh-word is next 
front-shifted and the adjustments which this necessitates 
are made to the auxiliary and main verbs (see: Katz and 
Postal, 1964;6 Chomsky, 1965).6 The: correct: answers to the 
questions thus produced are the constituents which the 
wh-word replaced or acceptable Synonyms of those words. 
The wh-questions which can be directly derived from the sen- 
tence diagrammed in Figure 8.4 are listed in Table 8.5. 
Thus, the testing of the entire sentence (S) can be achieved 
in two ways, viz., "Who climbed the tree?" and "What did the 
pretty bird do?" Likewise, the modified noun can be tested 
in two different ways, viz., "Which bird climbed the tree?” 
and "The pretty what climbed the tree?" There are two ways 
in which the verb phrase can be tested. These are: "What 
did .the pretty bird climb?” and “What did the pretty bird do 
to the tree?" It is clear that some of the questions 
produced in this way are only marginally acceptable, e.g., 
"What did the bird do to the tree?" In compiling the read- 
ing tests in the actual study, an attempt was made to avoid 
such questions, 

lt is obvious that questions of this type are so 
easily answered that they represent a test of comprehension 
onlyeat  thesmoetinaivesand literal level. Bormuth cites 


this as his reason for labelling such questions as rote 
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questions. They are of importance here because they illus- 
Gra Ger “fhe! *transtformation that forms! the basis™ for ‘a’ large 
variety of questions which are much more useful in the 
assessment of literal comprehension. 

The Weaeie a ¢ with the rote wh-question is that its 
word order is almost the same as that of the sentence from 
which it is derived. This weakness is obviated to a consid- 
erable extent by other question»types proposed by Bormuth. 
These additional types of questions are intended to evaluate 
a reader's understanding of the various types of modifica- 
tions which* can be’ found in’ written discourse. Table 8.6 
provides examples of these question types and indicates the 


manner in which each can be derived from a text. 


{USC BOWE} 26 Fu questions 


Lines 5 atid) 6 of Table 6,6 ittdustrate the formation 
of this question type. Firstly, a syntactic transformation 
is performed on the sentence. The sentence thus produced 
has to be semantically congruent with the original sentence. 
For example, commencing with the sentence, The boys climbed 
thes itower, the following sentences can be derived: [it was 


the tower that was climbed by the boys; It was the boys who 


climbed the tower; The tower was climbed by the boys. A wh- 


question is then formed from one of the derived sentences in 


the manner described under wh-rote questions. 


Semantic substitute questions 


The two stage process shown in lines 7 and 8 of 
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Tapie $6) 1s used" sto form ‘semantic Substitute ‘ques titions), 
The process consists of substituting a synonymous word or 
phrase for one or more of the words or phrases in the sen- 
ees A wh-question is then derived from the sentence 
formed in this way. It should be noted that the derived 
sentence is a device used only by the test-writer. This is 
not seen by the reader completing the test. 

It is essential that any synonym that is substituted 
have an identifcal meaning to the word in the sentence or it 
must be a more general term which hierarchically includes 
the term used in the base sentence. The term "hierarchi- 
cally includes" is used in the 1965 Chomsky sense of meaning 
that both words must be + human, + count, + concrete, and so 
on. For example, it is acceptable to substitute "people" 
Lor ,o0Ve -soecause all boys are pecple. but “boys” coudd mot 


be substituted for "people" because not all people are boys. 


Compound Questions 


AotUrtner base of questions ois created by derivine 
first, a syntactic transformation producing a semantic para- 
phrase of the basic sentence, and then, a semantic substitute 
sentence, from the syntactically transformed base sentence. 
The wh-question is then formed from the semantic substitute 
sentence, Lines 9, 10, and 11 provide examples of the 


procedure followed. 


Semantically cued questions 


Line 12 provides an example of this question type. 
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TABLE 8.6 -= Examples of types of questions which can be 
used to test various modifications which occur 
in written discourse (after Bormuth, 1968). 


Text 


The venturesome boys climbed the steel antenna. This was 
a dangerous act. One fell off. He crashed to the ground. 
This broke his neck. 


Question Types 


Rote Question 


1. Wh-: Who climbed the steel antenna? 
2. Tag: The venturesome boys climbed the steel antenna, 
didn't they? 
3. Yes/No: Did the venturesome boys climb the steel 
antenna? 
4. Inflectional: The venturesome boys climbed the steel 
antenna? 


Mie eens ie nein) Question 


5. Derived Sentence: The steel antenna was climbed by the 
venturesome boys. 

6. Transform Question: By whom was the steel antenna 

climbed? 

Semantic Substitute Question 

7. Derived Sentence: The adventurous boys scaled the metal 
tower. 

8. Semantic Substitute Question: Who scaled the metal 

tower? 


Compound Question 


9. Transform Derivation: The steel antenna was climbed by 
the venturesome boys. 


10. Semantic Derivation: The metal tower was scaled by the 
adventurous boys. 
11. Compound Question: By whom was the metal tower scaled? 


Semantically Cued Question 
12. Which people climbed the steel antenna? 


Anaphoric Question 


eh Derived Sentence: Climbing the steel antenna was a 
dangerous act. 

14. Anaphoric Question: What was a dangerous act? 

Intersentence Relationship Question 

15. Derived Sentences: Falling to the ground caused.one boy 


to break his neck. 
16. Intersentence Question: What caused one boy to break 
his neck? 
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It is derived by replacing the deleted constituent with a 

general synonym and a wh-word. The general synonym needs to 
bear a hierarchical relationship to the deleted constituent. 
Porscxample, it dine 12, the words “which children, “which 


lads," "which youngsters," could have been just as useful 


as the substitute phrase “which people." 


Anaphoric questions 


An anaphoric expression is a word or phrase which 
stands for some word, phrase, sentence, or even larger unit 
in a passage... The pronoun, "be" in the tilustrative text of 
Table 8.6 is anaphoric with respect to "one" in the previous 
sentence which in turn is elliptically anaphoric to one of 
the "venturesome boys" in the first sentence. "He," then, 
is also an example of sustained or continuous anaphora. The 
word "this" in the second sentence of the illustrative text 
is an anaphoric term which stands for the whole of the first 
sentence. The vital point to note is that any part of 
speech or any segment of text can be encompassed with a 
single anaphoric expression, For example, a paragraph dis- 
eusgeing Che Lotaledestruction of the prolific, wine 
producing vineyards of the Hunter River Valley could be 
followed by a paragraph commencing with the words "THIS is 
esiattering news for wine connoisseurs. . «= <~Ehe word ~this” 
would refer back to the entire preceding paragraph and the 
paragraph would be the antecedent of "this" in the anaphoric 
sense, For the comprehension of such a text it is important 


that a reader realize that any modifiers of "this" are also 
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modifiers of its entire antecedent. Anaphora occurs very 
frequently in, most texts and is, therefore, a most important 
element in the cohesion of discourse. An understanding of 
anaphoric expressions is essential in the comprehension of 
written language. 

Questions designed to assess how well anaphoric 
expressions are comprehended can be constructed as shown in 
lines 13 and 14. An intermediate sentence is derived by 
deleting the anaphoric item from the sentence in which it 
occurs and replacing it with its antecedent. A suitable wh- 
question is formed by deleting either the antecedent or the 
remainder of the sentence and replacing it with an appropri- 


ate wh-word. 


Imtersentence relationship questions 


The juxtaposition of two sentences can signal 
important information in a passage. The sequencing of the 
last two sentences of the illustrative text in Table 8.6, 
indicates that falling to the ground-caused the breaking of 
the neck. If the order of the last two sentences were 
reversed this meaning would be lost. 

To formulate questions which test the comprehension 
of these relationships a three stage process is required. 
The first step is to identify the relationship between the 
sentences and sentence groups. In the sample text, the 
relationship between the first sentence and sentences three, 
four, and five (sentence two being interpolative with regard 


to sequence) could be described as "one" happened before 
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Vonreec, “Tours” and “five,” and the relationship between 


sentences three, four, and five, could be expressed as 


“and “four” caused "five." =The second 


wtinee Gauseda tour. 
step in this algorithm is the nominalizing of the sentence 
concerned. For example, the four sentences under discussion 
become, with this transformation: "The venturesome boys' 


climbing of the steel antenna;" 


“One st abiineg oft “che steel 
antennas" “His crashing to the ground;" and, "The breaking 
of his neck." Two or more of these sentences are then in- 
serted in the sentence frame created by using, singly or 
jointly, the relationships between the sentences. Thus, the 
four sentences and their relationships can be expressed in 


the following sentences: "The venturesome boys' climbing of 


the steel antenna happened before one's falling off the 


steel antenna3z" "One's falling off the steel antenna caused 
His crashing (ta the ground; “His, crashing to the  ,round 
caused the breaking of his neck." Finally, in each case, a 


wh-question is then formed by deleting one of the nominal- 
ized sentences, e.g., "What caused the breaking of the 
boy = neck?” 

Im this study five of these algorithms, in associ- 
ation with varying degrees of paraphrase of the original 
text, were used to formulate the questions based on each of 
the five experimental passages. These produced questions of 
the following types: transform questions, compound questions, 
semantically cued questions, anaphora combined with semantic 


questions, and inter-sentence relationship questions. These 
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five were selected because it was considered that they 
result in the most challenging questions. Challenge was a 
necessary feature because of the supposedly high reading 
ability of the Ss who comprised the experimental sample. 
Two examples of each type of question were included in each 
test. = Inj,jaddition. ithe multiple-choice distractors which 
comprised each test item were constructed according to a 
two-facefed domain--facet A; the form of the distractor 
(exact words or paraphrase), and facet B: the context of 
the distractor (correct or incorrect context). The dis- 
tractors were related to the text by means of a three- 
factor range. These factors were: agreement, contradiction, 
and no information, The order of presentation of the 
question types within a test was randomized for one test and 
then, since each test group completed one only of each of 
the five test procedures, the order thus produced was used 
Lor Che ciner, Tour forms of the (Cost. 

ihe application, of a linguistic algorithm based on 
the use of a semantic cue is described below. The example 
is taken from the passage, "My Relations With Teachers." 
From this example, it can be appreciated that to, contend 
with the conetraint, of limited space imposed, by the use of 
tie CR saerecna of the [BM 1500 Instructional Svs tem for 
the display of test questions, a degree of paraphrasing of 
the wricitatl. text tad, to be weftected... The following is an 
example of the, type of paraphrasing that had to be used; 


Original sentence? "There are, I have heard, inept pupils 
who bring out the best dn “reachers 
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DADA 
Paraphrased sentence: "Inept pupils sometimes bring out 
the best in teachers." 
The modification it was desired to assess in this test item 


was the adjective "inept" which modifies the noun "students." 


Semantically cued question: "What pupils sometimes bring 


out the best in teachers?” 

The construction of distractors associated with this 
question was controlled by means of facet design. The 
application of this method) of control, is ‘shown in. Table 
Seiss (ot sttould besnoted, that Hn sthe use of facet design no 
attempt was made to use any of the four possible facet com- 
binations once only as it was in the tests which were based 
solely om facet design. For example, the combination of 
the facets of paraphrase and incorrect context was used 
twice in the test item shown in Table 8.7. Facet design 
was used in this way only to ensure that questions of 
approximately equal structure could be constructed across 


the five different tests based on linguistic algorithms. 


the Valadity and Reliability OL vehepelersits 


Since. taylor (1953) and Jenkinson (1957) pioneered 
the wee of the eloze procedure for ths construction. o1 
comprehension reading tests, a great deal of evidence has 
been amassed which adequately attests to the validity of 
the procedure as a test of reading comprehension (see: 
Rankin, £959saMacCinitie, 1961; Ruddell, 19633) Bormuth, 1963), 
1966, 1967, 1969; and numerous others). Similarly, the 


ability of this test to replicate tesults) as supported by a 
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very extensive body of research findings. 

Both the linguistic algorithm and facet design tests 
were constructed according to clearly delineated paradigms. 
That the linguistic algorithm tests had been produced 
according to the linpuistic rules set out for each paradigm, 
was assessed by a linguist working independently. His find- 
ing was that all test items had been formulated according to 
the specifications enumerated by the experimenter. 

A similar procedure was adopted for assessing the 
test items that had been compiled on the basis of facet 
design. Two teachers who had each completed a minimum of 
two senior undergraduate courses in reading and who were 
experienced in the construction of reading test items, 
checked “that each test item, with its distractors, had been 
constructed according to the facets laid down for it. 

Two additional, independent judges were used to 
establich that, in) every test? question,- tne “four answer 
choices-did include the correct. answer. The same pair of 
judges also established that only one acceptable answer was 
included with the four distractors associated with each 
question, The Linguistic algorithm and facetedesien tests 
WeTrescompiLed epectipically ior this Presearch) project... Under 
these circumstances, no claim can be made with regard to 
their reliability as tests of reading comprehension. 

In order to demonstrate that the multiple-choice 
tests were valid tests of reading comprehension an addition- 


al pilot study was conducted with two undergraduate classes 
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which possessed much the same characteristics as the experi- 
mental sample. The aim of this study was to ensure that Ss 
needed to read the passages on which the questions had been 
based in order to answer those questions, Each test was 
administered as a pencil and paper pre-test and post-test. 
Lables 8.6 and €.9 show that, for the groups on’ which this 
testing was conducted, the answering of the test questions 
was very much enhanced by the reading of the prose passages. 
It can be seen from these two tables that the post-test re- 
sults are quite high for these two groups. The sensitiza- 
tion stemming from the pre-testing and the fact that the 
testees could refer back in the text whenever they wished, 
probably accounted for this. The nature of the computer 
program, by means of which the tests were administered to 


the experimental sample, made this referring back impossible. 


TABLE 8.8 -- The relationship of pre-test to post-test scores 

on linguistic algorithm tests for each passage 

(n = 26). 
eee ee ee ee pee ee ne eee oeceee 
The Atomic Bomb 8.46 83.84 
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TABLE 8.9 -- The relationship of pre-test to post-test scores 
on facet design tests for each passage (n = 23). 


Ss AR em a 

Death of a Dog 9.46 foie para d 

My Relations With Teachers P2831 95.99 

Eps teane the Balance of 14.72 86.45 

What is a Genius? 5.42 87.83 
Summary 


Five different formats were used for the presenta- 
tion of the text materials in this study. These consisted 
of a normal -format, a two-word format, two formats com- 
prised of syntacto-semantic units (a small unit and a large 
unit), and a format using long chunks based on the "mutila- 
tion" of the longer syntacto-semantic units. 

The impact of these five methods of presenting 
reading materials upon the reading comprehension of the Ss 
in the experimental sample, was assessed in five different 
ways. These test procedures used three different methods of 
test construction, The cloze procedure was used to produce 
fiver forme of the clozée test for each of the five prose 


passages utilized in the study. Facet design was used to 
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construct a ten-question multiple-choice test based on each 
passage. These tests were used in two different testing 
situations. The first approach used them as post-tests 

only, while the second used them as both pre- and post-tests. 
Five different linguistic algorithms were used for the 
preparation of ten-question multiple-choice tests associated 
with the five experimental passages. The tests prepared in 
this way were also used as both pre- and post-tests. 

The manner in which these five testing procedures 
were used in this study has already been outlined in Chapter 
6 which was devoted to the explication of the research 
design employed in the project. 

Chapter 9 explains the way in which the IBM 1500 
Instructional System was used for the display of the five 
different formats and the administration of the five test 


procedures. 
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CHAPTER 9 


THE USE OF THE IBM 1500 


INSTRUCTIONAL SYSTEM IN DATA COLLECTION 
Introduction 


An essential aspect of this study was to evaluate the 
impact of five different methods of text presentation upon 
the reading comprehension of college level readers. As was 
shown in Chapter 8, these presentation formats were construct- 
ed according to specifically delineated paradigms. Other 
studies have also attempted to assess the impact of chunked 
texts on the reading of a variety of Ss. Each of then, 
however, has used a method of chunk presentation that has 
been less than satisfactory with regard to the degree of sep- 
aration {prachieveds: ln this dtype ofistudy, panyumethods of 
presentation is employed in the hope that it will impose the 
use of a specific chunking strategy upon the reader. Ideally, 
it is considered that the most satisfactory way of achieving 
this is to have one chunk only, on display at any particular 
moment. While a method of presentation possessing this 
desirable feature could possibly be devised making use of 
a machine” stich asa Controlled Reader (EDL, 1963), it 
would suffer the sever restrictions of individual adminis- 
tration of the tests, no performance records, and a reading 
situation very removed from a normal reading setting. 
Although it cannot® be denied that the use of jthe, television- 


like screens of the IBM 1500 Instructional System does 
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disrupt the normal readine process of an individual to an 
unknown degree, the system provides every other function 
which is considered essential to the investigation of this 
type of research problem. 

Because of the role played by the IBM 1500 
Instructional System in this study, the present chapter is 
devoted to a description of its most important components 
and the various operations that can be performed by them. 

In addition, the specific use of the system in this project 
is discussed together with system modifications which had to 


be effected to achieve certain desirable functions. 


The wl BMS O0MIinsit we tional System 


ihe IBM-1se00 Instructional System; in tne Division of 
Educational Research Services at the University of Alberta 
has been used extensively in Computer Assisted Instruction 
(CAI) projects. It has been used much less, however, for 
the ‘collection of data in research situations. = figure 9 21 
is a schematic diagram of the 1500 System. All the compon- 
ents except the Instructional Stations are housed in the 
eomputer control room. she  fitteen Instructional Stations 
that comprise the teaching component of the 1500 System are 
in a separate, specially equipped classroom, adjacent to 
the computer control room. A sixteenth Instructional 
StatLom Nas. been inetalled in the control room, le As most 
often used Lor various proctor  functionae.] Bigure 9.1 shows 


that che input, processing, and output operations in the 
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1442 Cord 
Read Punch 


Data and program 
input and output. 


1132 Line Printer 


Performance 
records and all 
printed lists. 


1131 Central Processing Unit 


Activates Instructional Stations, 
Analyzes student responses. 

Presents course material, 

Directs all system input and ovtput. 
Houses the CAI Programming Systems 
which direct all CAI operations. 


1502 Station Control 


Controls movement 
of data between 
stations and CPU, 


Permanently 


2310 Disk Storage 


Instructional Station 


Image 
Projector 


Audio Unit Typewriter 


As many as 32 


Instructional Stations 


may be attached, 


Instructional 


Display with 
Keyboard 


Can 


stores the CAI 
Programming Sys- 
tems, Course mat- 
erials, student 
records, diction- 
aries, etc. 


As many as 5 
Disk Storage Units 
may be attached, 


Light Pen 


Fig. 9.1 -- IBM 1500 Instructional System Organization. 
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1500 System are performed by Instructional Stations, a Card 
Read/Punch (a card reading and punching device), a Line 
Printer, and a Central Processing Unit. The Disk Storage is 
used to preserve course materials and other information that 


must be used repeatedly (IBM, 1967). 
The Instructional System 


The 16 Instructional Stations of the 1500 System 
share the central computer equally. Each user of an 
Instructional Station is permitted to work independently of 
any other user of an Instructional Station (terminal). The 
Instructional Station consists of three separate parts--a 
combined screen and keyboard, an Image Projector which is 
located on the left of the screen, and an Audio Unit situ- 
ated jon theieright of,sthe screen. The mode of operation of 
the Instructional Stations can be tailored to meet the 
specific requirements of different student groups and teach- 
ing or testing situations. The present study made use of a 
testing situation rather than the more usual teaching situ- 
ation. A number of modifications had to be effected to make 
this possible. These modifications permitted the creation 
of methods <of test upresentation, essential for this ,project, 
that could not have been created to handle such large num- 
pers of «Ss .on any -other machine... These modifications are 
digcuesed at a later point in this chapter, 

The Instructional Stations allow for two-way 


communication between the system and the user. A television- 
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like console displays instructional and/or testing material 
using an expanded character set of 128 symbols, numerical 
characters, and special characters. This display screen is 
divided into 40 vertical columns and 32 horizontal rows 
which can display 40 characters on each of 16 lines. All 
characters are displayed as configurations of white dots on 
a black background. 

The student or subject-testee can enter responses 
through the keyboard. This part of the system is also used 
by the S to sign himself on to the system. A special symbol 
called a "cursor" moves across the face of the display tube 
to show where the result of the S's next key depression will 
appear. The cursor is also used to direct the S's attention 
to specific areas of the display. The keyboard can be used 
for the automatic entry of other data, such as response 
latencies, into the system. 

As pointed out above, each Instructional Station 
consists of other facilities. These include the Light Pen 
which the S uses for responses on the face of the screen; an 
Image Projector on which color or black-and-white images can 
be projected from l6mm. film; and an Audio Tape Drive which 
permits the S to listen to material which has been pre- 
recorded on a magnetic tape. This study did not employ any 
of these facilities so their operation will not be discussed 
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The Central Processing Unit 


The computer of the IBM 1500 Instructional System 
is the 1131 Central Processing Unit (CPU). This executes 
the stored program instructions that direct the operation of 
all the other devices in the System. It also contains the 
controlling circuitry needed to perform the physical opera- 
tions of transferring data from one place to another, 
operating certain input and output devices, checking machine 


functions, and so on. 


The Storage Units 


The place where data and instructions are kept dur- 
ing the actual processing operation is the Primary Storage 
Unit. In the 1500 System, this device is called magnetic 
core storage and is located in the CPU. Additional storage 
is provided with disk storage units. One disk storage unit 
is housed with the CPU. Four additional disk storage drives 
are located independently of the CPU. These five disk 
storage units can all be used concurrently. This means that 
the CPU has instantaneous access to all the data to execute 
a given operation. For example, during an instructional 
session, all courses and program instructions associated 
with the functioning of the operating system must be avail- 
able in a fraction of a second. The operating system is the 
program which controls the CPU. When the System is in use, 
the operating system acts as an intermediary between the 


student and the material stored on the disk cartridges. For 
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example, the CPU retrieves a course question from the 
material stored on a disk cartridge and presents it to the 
appropriate student on the instructional display. When the 
student answers the question, his answer is compared to the 
answer or answers listed by the course author. After analy- 
zing the student's answer the CPU will continue presentation 
as prescribed by the course author. 

The design of the disk storage unit and the operat- 
ing system make the instructional system more efficient by 
overlapping operations. This means, for example, that while 
the system is searching for a question for subject A, it can 
be displaying a question for subject B, and, at the same time, 
analyzing a response for subject C. The amount of overlapping 
that occurs at any given time is entirely dependent upon the 
requirements of the total operation. This was an extremely 


important facet of the system for the present study. 


The Card Read/Punch 


The Card Read/Punch "reads" the usual 80 column 
punch card. This means that the Card Read/Punch transfers 
the data from the card to the computer. The data can also 
flow in the opposite direction, from the computer to the 
card, in which case the Card Read/Punch will punch the data 
in a blank card. The Card Read/Punch reads cards at a rate 
of five cards per second, and punches at a rate of one card 


per second. 
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The Line Printer 


The Line Printer of the 1500 System provides printed 
output of any data on magnetic tape or disk, or in core 
storage. It also prints out all system messages. A listing 
of any program can be provided by the Line Printer. It 


prints at a rate of about 100 lines per minute. 
The Station Control 


The Station Control connects the Central Processing 
Unit to all the system's yaaa een: Stations. Lt 
coordinates and directs the flow of data between the CPU and 
each Instructional Station. It also contains the optional 
display control, display adapter, and light pen adapter 
features when they are included as part of the IBM 1500 
Instructional System. 

The Station Control can send signals to the CPU 
periodically to give the stored program an opportunity to 
determine if a device needs service. These interruptions 
can be allowed or prohibited by the stored program by means 
Of Masking. instructions, Lf Che stored program determines 
that a device wants to transmit or receive data, it issues 
the appropriate input or output instructions. The Station 
Control interprets these instructions, using its data 
register and addressing facilities to control the data 


transfers. 
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Performance Records 


The instructor or researcher can obtain Performance 
Records that indicate which questions were answered correct- 
ly or incorrectly, the actual responses, the response times, 
and other information which aids in evaluating an individu- 
al's or a group's performance. This facility made the IBM 
1500 Instructional System particularly well-suited to the 
present study because of the immense amount of data the 


study generated. 


Computer-Based Data Collection 


The flow-chart depicted in Figure 9.2 shows the 
manner in which one of the five groups (n = 65) moved 
through the computer-based testing program. The order of 
test presentations was different for each such group as was 
the order of format-type presentation. From the flow-chart 
it can be seen that each group of 65 Ss was divided into 
five subgroups, each of 13 Ss. These subgroups were created 
to make use of the five forms of the cloze test which had 
been produced to avoid the use of a biased cloze test. Each 
subgroup was randomly assigned to one of the five forms of 
the test that had been derived from the passage which had 


been allotted to each main group for this purpose. 


Modifications to the IBM 1500 Instructional System 


The pilot study which was described in Chapter 7, 


revealed a number of weaknesses of the IBM 1500 Instructional 
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Facet Design Pre-test on Passage 1 
Two Word Chunk Presentation of Passage 1 


Facet Design Post-iest on Passage 1 


Lowest Major Constituent Chunk Presentation Passage 2 


| Group 2, 65 Ss 


Linguistic Algorithm Post-test on Passage 2 
Linguistic Algorithm Pre-test on Passage 3 
Higher Major Constituent Chunk Presentation of Passage 3 


Linguistic Algorithm Post-test on Passage 3 


Sub-group 


Cloze Test 
Form 2 
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Sub-group Sub-group Sub-group 


Cloze Test 


Sub-group 


Cloze Test Cloze Test 
Form 3 Form 4 


Cloze Test 
Form 5 _ 


Form 1 


Long Bizarre Chunk Presentation of Passage 4 
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Normal Format Presentation of Passage 5 
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Facet Design Post-test on Passage 5 


Fig. 9.2 -- Flow-chart showing administration of Computer-based 
tests to Group 2. 
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syscem in Che application required of it in this study. 
These deficiencies, and the manner in which they were over- 


come, are outlined below. 
Response Times 


The pilot study made use of the Coursewriter II 
Language. While this language appears to be well-suited to 
CAI applications of the 1500 System, the pilot study clearly 
indicated that the Coursewriter II Language produces slow 
and erratic response times. As was explained in the chapter 
dealing with the pilot study, rapid and consistent response 


times were essential to the study that was planned. 


The Minnesota Fortran Pack 

As described by Cowper (1971), the biggest, single 
factor in the solution to the problem was the programming of 
the 1500 System with the Minnesota Fortran Pack. Although 
this was not a new language so far as the 1500 System was 
concerned, it had not been used previously at the University 
of Alberta. The use of this computer language therefore 
required the special self-training of an eeeeence attached 
to the Division of Educational Research Services in the 
Faculty of Education at the University of Alberta. Assist- 
ance in this aspect of the undertaking was provided by the 


’ 2 ne TAS 
Technical Advisor attached to the same division. 


Pars Donald Cowper. 


en Norm McGinnis. 
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The fortran language possessed the potential to 
provide the desirable rapid and consistent response time 
because it is capable of holding the material for present- 
ation to each S in magnetic core storage. This component, 
which is located in the CPU, is used for data and instruct- 
ions only during the actual processing operation when the 
Coursewriter II Language is being used. Thus, the delay 
occasioned by the search of one or more storage disks that 
occurs with the use of coursewriter is obviated with the use 


Ota Onatraa ne. 


The capacity of magnetic core storage 

The holding of material for presentation in magnetic 
core storage ensured that rapid and consistent response 
times were achieved. The use of this component for storage, 
rather than the usual disk storage, however, created the 
problem of storage capacity. The core storage capacity of 
the [BM 1500 Instructional System at the University of 
miberta gis 16K <or 16,000 computer words... 9slhis anount of 
storage was found to be insufficient to contain any one of 
the iivesbasic stestinge iprograms which had (to =be used satsca 
ein ple) pues thine esessadon.) Since the yproject could net proceed 
WLthowt a solution to this problem, further research into 
the possible modification of the Minnesota Fortran Pack was 
carried out by Cowper and McGinnis. 

The modification of the Minnesota Fortran Pack. By 
removing all unnecessary functions and routines from the 


Minnesota Fortran Pack, it was found that the capacity of 
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the core storage could be increased to 24K. Many of the 
capabilities of this computer language were not required 
for this project, e.g., no computer responses had to be pro- 
vided, in any form, for Ss; neither the audio facility nor 
the movie projector was required; and, finally, the type- 
writer keyboard was required for minimal responses only. 
The removal of these sections of the fortran program from 
core reduced the space required for program storage to an 
absolute minimum and greatly increased the work-space in 
core which could then be used for the storage of Ss' re- 
sponses. 

Although the increased core capacity, achieved in 
the manner briefly described above, effected an immense 
improvement in System response delays and in the consistency 
of those delays, a noticeable lag occurred under certain 
conditions when all terminals were in use. It was found 
that these undesirable lags could be eliminated if each § 
were given a display of text or test three or four lines 
at-a-time. The nature of the text and test materials was 
ideally suited to this strategy. It was therefore adopted 


and a near optimum reading/testing situation resulted. 


Peripheral Programs Required 


Insufficient "software" was available to handle the 
problem of storing the large quantity of material contained 


in the reading texts and tests. 
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APL Files and the Fortran System 


The problem of storing texts and tests was overcome 
with the help of the APL/1500 File Access Subroutine Package, 
developed at the Florida State University (Cowper, 1971). 
This package makes it possible to use material stored in APL 
files but operated under the control of the 1500 Fortran 


System. 


The creation of APL files 

In order to use this APL to Fortran facility, it was 
first necessary to have the required APL files created. The 
creation of these files was achieved with the "New Privileged 


User System Commands." 


The storing of data in APL files 

The storing of data in APL files is a simple process 
which is fully documented in the APL/1500 System notes. A 
set of these is held in the library of the Division of 
Educational Research Services at the University of Alberta. 
The procedures set down in this document were followed. A 
sample of an APL terminal session used in this project may 
be found in Cowper (1971). 

The APL/1500 File-Access Subroutine Package. This 
is a self-contained collection of related subroutines which 
provides users of 1130/1800 Fortran and Assembler System 
with the facility for manipulating the data in APL/1500) disk 
files. The stored data can be used in calculations and out- 


puted on the line printer or on cards. Such data, however, 
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cannot be written directly on disk. In order to transfer 
the data to the Fortran System pack from the APE “pack, “both 
must be mounted and ready. 

The APL/1500 File-Access Subroutine Package was used 
extensively in this study. A copy of this package is also 
held in the library of the Division of Educational Research 


Services at the University of Alberta. 


Vectors for Text-Chunking 


The creation of a system of chunking five different 
texts, each broken up in five ways, was a difficult problem. 
The vectors which were eventually designed to do this (see: 
Cowper, 1971) were stored in APL files and transferred to 
disk file only when they were required for a specific test- 


ing session. 


The Cloze Tests 


A special problem was created by the adaptation of 
the cloze procedure for the creation of tests using the IBM 
1500 Instructional System. The problem stemmed from two 
sources: (a) the combination of chunked texts and/or full 
texts with every fifth word deleted; and, (b) the provision 
of the storage for subsequent analysis of student's cloze 
responses made directly on the System typewriter keyboards. 

The first problem was solved with the vector approach 
and storage in APL files outlined above. The solution to 


the second problem was a great deal more complex. 
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Constant blank size 

The literature on the cloze procedure has emphasized 
the need for consistency in the size of blanks created by 
the deletion of every fifth word. This gap size is gener- 
ally set at the space normally occupied by six characters. 
While it is a simple matter to produce, on the CRT screen, 
a blank marked by a line equivalent to six characters in 
Length, 1t 1s far from @,aimple matter sto sprovide for the 
insertion of Ss' responses in those spaces. In face, be- 
cause it is impossible to place more than six characters (in 
actual fact, four, allowing for a space before and after 
each insertion) in any one space, the blanks in the text 


could not be used for the insertion of Ss' word selections. 


Userofe thes cursor. 

An additional problem was created by the use of the 
cursor to draw a S's attention to each succeeding blank to 
be filled. Arranging for the cursor to progress from blank 
to blank, as each was filled, created no difficulties. The 
insertion of the cursor in an underlined blank, however, 
broke the line and created the illusion of the requirement of 
a specific number of Letters both before and after the cur- 
sor. The use of the cursor also prevented the numbering of 
blanks to assist the S in keeping his place as he responded 


to the test. 


The use of the "cursor" and numbered blanks 


A near-ideal solution was ultimately devised by 
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Cowper (1971). Extensive additional programming made it 
possible to number each blank and, at the same time, retain 
a continuous line of uniform length marking that blank. 
Numbers for blanks appeared in the appropriate space when 
the preceding blank had been completed. As a new number 
appeared in a specific blank that same number appeared be- 
low the text. The appearance of the cursor next to this 
number below the text, warned the S that his response would 
appear at that point when he commenced typing. When a blank 
had been completed its number remained on view in the text 
(i.e., as much of the text as was displayed) to assist the § 


in "keeping track" of the responses he had already made. 


The Instructional Program 


Even with the increase of core capacity from 16K to 
24K it was still not possible to include the required exten- 
sive teaching program with any one of the five main testing 
programs. A detailed teaching session was included to ensure 
that all Ss were thoroughly conversant with the operation of 
the ®sIsM 1500*Instructional System. In order to attain the 
desired level of demonstrated understanding, it was neces- 
sary to make provision for the computer's acceptance, assess- 
ment, and response to Ss' performances. Again, this created 
programming difticulties. that were solvedyonly waiter exten= 
sive trial and error. 

In order to solve the core capacity problem that was 


occasioned by the use of a satisfactory instructional session, 
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it was necessary to create two separate programs: the 
Instructional Program, and the Testing Program with its five 
main sub-testing programs. This was not an ideal solution 
because it meant that all the Ss at any one test session had 
to complete the teaching session before any S could commence 
the testing session. 

The Instructional Program differed from the Testing 
Program in two ways. Firstly, it did not need the facility 
for recording and storing Ss' responses whereas this was an 
essential aspect of the Testing Program. Secondly the 
Instructional Program had to be able to indicate, at several 
points, whether or not the S had responded correctly. This 


did not need to be a feature of the Testing Program. 
Storage of Ss' Responses 


Ss' responses to both the cloze tests and the 
multiple-choice tests were recorded on disk. To avoid the 
possible confusion of the data generated from different ses- 
sions, the responses from each testing occasion were placed 
in a separate file. These responses were subsequently trans- 
Ferred to a tape tor sorting at’ a later date: fhe necessary 
sorting of Ss' responses was carried out on the IBM 360/67 
computer located in the Computing Services Division of the 


University of Alberta. 


Summary 


The IBM 1500 Instructional System was employed in 


the administration of the experimental texts and tests, and 
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the collection of the data produced by them in this study. 
There were four main reasons why the 1500 System was con- 
Sidered to be very well sulted to fulfilling this Function. 
Pirstly, Jt permitted the separate presentation of <each of 
the different chunks which comprised the experimental 
formats. Secondly, the 1500 System made it possible to 
collect data from 13° Ss simultaneously.” “Thirdly, perfior— 
mMance records were collected and stored in the System. This 
made the experimental data relatively easy to collect and 
subsequently process. Fourthly, the modifications which it 
was possible to effect within the System provided for 


individual reading and response rates. 
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CHAPTER 10 


FINDINGS = THE RESULTS OF THE TOTAL SAMPLE 


ANIN(ID) Welly IR IEW 1D) Oe RTL, (CARO (ONG YATE, SPIE SUNS) 
Introduction 


Thisychapter provides data on the performance of Ss 
on the five experimental tests of reading, the subtests of 
the Cooperative English Test of Reading Comprehension 
(Edmeational Testing Service, 1960). and the adaptation of 


Bousftield siclusterinege in recall test. 


inten=Gorrelations tof Experimental wrest Scores 


Table 10.1 shows the correlations between the five 
experimental tests of reading. This table reveals that each 
Of Enese tests fis sienificantely related to every other test. 
Prewitt teare-cOnrvelaAttous, range. froma2745-b0 = ao4 “Uupe = (a, 010) 
fis evidence indicates that the profiles of the Scores, op-= 
tained by the total sample on these tests were substantially 
similar. Edieure POQ<1l also demonstrates the similarity, of 
resi@lnspoptained Of (the fave (test sty pes. 

The- pattern of similarity across the means and 
Variances of test scores (reflected in a non-significant 
F=ratio). and the Similarity of the profiles of “tie scores 
im each test (reflected by the positive, significant 
correlations between tests), suggest not only that the tests 
were similar in the demands which they made upon the subjects 


completing them, but also that no test was more difficult to 
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TABLE 10.1 -- Inter-correlations between results achieved by 
the total sample on the five experimental read- 
ing tests 

Type of Test # CL FDP FDPP LAP LAPP 

CL -D2kk .64%* ~45*% -46%** 
FDP .62%% 43%% .60%* 
FDPP .50** 57** 
LAP 50** 
LAPP 

kk p< .01 #See: Chapter 1 - "Definitions," for the 

cedehgay 5 ALU) key to these abbreviations. 


handle in interaction with the IBM 1500 Instructional System 
than any other test. The evidence gathered in the pilot 
study reported in Chapter 7 indicated that the method of com- 
pleting the cloze test (by typing the response on the 
computer terminal keyboard) may have depressed the scores 
obtained by Ss on that test. Clearly, the alterations in 
response procedure, effected as a result of the pilot study 
observations, eradicated this as a source of undesirable 
variation. 

It dis. conceded that the correlations in Table 10.1 
aresnots hich.) they, are considered) to, be, signiticant.tor 
other than statistical reasons, however, because for each 
experimental group of 65 Ss the individual test types were 
based on a different passage of prose presented by means of 
a different. format. This would also suggest that the dater-— 
actions between specific tests and particular passages, and 


between tests and formats, did not have a significant 
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influence on the test results. This suggestion is supported 
by evidence to be presented in the section dealing with the 
impact of the various formats upon the comprehension perfor- 


mance of the Ss. 


Summary 


The data reported in this section have established 
that the five experimental tests produced significantly 
similar score profiles. These data were generated in spite 
of the use of five different presentation formats and five 
different prose passages. That is, although the five sets 
of test stimuli were widely divergent in nature, the response 


patterns they generated were characterized by similarity. 


Performance of the Total Sample 
on the Subtests of the Standardized Reading Test 


Mean Test Scores 


The means and standard deviations for the Level of 
Comprehension and Vocabulary subtests of the Cooperative 
English Test of Reading Comprehension (Educational Testing 
Service, 1960) are presented in Table 10.2. This table 
indicates a substantial disparity between the means of the 
converted scores for these two subtests. The Cooperative 
English Tests Manual for Interpreting Scores (Educational 
Testing Service, 1960) lists the norms obtained from the 
college sophomore norming sample (spring testing). These 
norms quote the means set out in Table 10.3. The authors of 


the test claim that a student's standings in these two areas 
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Cloze Test (CL) 
percentages for 
total sample 


Facet Design Post test 
(FDP) percentages for 
total sample 


Facet Design Post test 
after Pre test (FDPP) 
percentages for total sampie 


Linguistic Algorithm Post test 
(LAP) perceniages for 
total sample 


Linguistic Algorithm Post test 
after Pre test percentages for 
total sample 


Fig. 10.1 -- Distributions of percentages for total sample (N = 325) 


on the five experimental reading tests. 
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will generally not be markedly different. Since the largest 
disparity between these scores in the means of the norms set 
out in Table 10°03" is 3.62 converted score points for the 
upper quartile, it would appear that the disparity in the 
scores of the experimental sample are significantly differ- 
ent. In view of the size of the sample used in this study 
(N = 325) this difference cannot be regarded as a variation 
due to chance. As stated above, this test has not been 
normed for college students beyond the sophomore level. The 
experimental sample, however, did comprise students at the 
third and fourth year levels of the B.Ed. progran. Leaks 
possible that the presence of these Ss in the sample dis- 


torted the results of the standardized reading test in the 


manner described. There are two further points which should 
be considered. The first is that the norms were constructed 
with a norming sample of only 252 college sophomores. These 


Ss were all students attending junior colleges of univer- 


sities in the United States of America. The norming sample 
was drawn from 23 “such institutions. In view of "these facts, 
TABLE 10.2 -- Means and standard deviations obtained by the 


total sample on the subtests of the standard- 
ized reading test 


8 SS eee SS ee 


Standardized Reading Standard 

Tes t Subtests* SS SE Number______Mean_____Dewiation_____ 
LC 329 162029 7.46 
voc 325 L717 6.64 

*See: Chapter 1 - "Definitions" for the key to these abbrevia- 


tions. 
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TABLE 10.3 -- Norms for quartile mean scores of the subtests 


of the Cooperative English Test of Reading 
Comprehension (Educational Testing Service, 


1960) 
Converted Scores 
eee ap cgdeeanmerepstabenels qe cep Steps Lon epee pcepulery es 
Median 161.4 163.4 
Lower Quartile 156.5 157.4 
Upper Quartile 166.3 16979 


and the fact that the population from which the sample (N = 
325) for the present study was selected, attended a single 
university, and was not necessarily drawn from a population 
representative of American college students, perhaps compari- 
sons should not be made between the two groups. The second 
point is that the norms for this level of the test were 
obtained from a severely limited testing program conducted 

in the spring of 1959. The norms, therefore, are 13 years 
old and may well be due for revision. This aspect of the 
results of the subtests of the standardized reading test has 
been examined in some detail because these results were em- 
ployed in this research project for classifying Ss. The 
disparity noted between the subtest scores was of vital 
importance to this classifying process. in sthis case. sib 13 
unfortunate that additional evidence could not be collected 
using another suitable standardized reading test comprised of 
both vocabulary and level of comprehension subtests. It is 


interesting to note, however, that the study reported by 
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Coenen. (1970) also produced quite disparate subtest scores 


on the same standardized test. 
Inter-Correlation of Reading Subtest Scores 


The correlation of the results achieved by the total 
sample on the subtests of the Cooperative English Test of 
Reading Comprehension was positive and significant (R = .42, 
p < .01). Since the Cooperative English Tests Manual for 
Interpreting Scores does not provide a correlation for the 
norming sample against which this figure might be compared 
it is not possible to state whether a correlation of .42 may 
be considered an adequate relationship between the results 
of these two subtests. The distributions of the two sets of 


scores are shown in Figure 10.2 and 10.3. 


Summary 


The foregoing data show that although the converted 
scores on the subtests of the standardized reading test are 
positively and significantly correlated, there is a substan- 
tial disparity between their means. The relationship between 
an individual's scores on each of these subtests is of basic 
importance in the stratification of the sample that was 
carried out to permit the testing of some of the research 
hypotheses. Although this section did suggest reasons for 
thie disparity noted, it also emphasized the need for the 


application of another standardized reading test with 
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Fig. 10.2 -- Distribution of converted scores for total sample (N = 325) on Level of 
Comprehension subtest of COOPERATIVE ENGLISH TEST OF READING COMPREHENSION.. 
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Fig. 10.3 -- Distribution of converted scores for total sample (N = 325) on 
Vocabulary subtest of COOPERATIVE ENGLISH TEST OF READING COMPREHENSION. 
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similar subtests. Since this could not be done, some 
SUSPICION MUSE (be directed towards the validity of the 
Stratitpeataon, conaqueted. ~[his, in tuyn, means, thate the 
findings based on this sub-division of the experimental 


sample must be accepted with reservation. 


Rertormance by vthe Total Sample 
one theslestvor Clustering in freeunecall 


As was explained in Chapter 8, Bousfield's test of 
elustering sin free recall was adaptedsfor wse yas ga “visual 
test in this study (as opposed to its use as an auditory 
test by Bousfield), and was employed to provide two items of 
data. These were (1) the RR score or Ratio of Repetition; 
and, (2) sthe ROR score or Ratio of Serial Repetition. Tit 
has already been pointed out that these scores were obtained 
inipordern *torckhassity Sssaccording (to the viniormation  pro- 
cessing strategy they employed in the specific, structured 
situation provided by the adapted Bousfield test of cluster- 


toe gto rec ails 


Mean Test Scores 


Table 10.4 shows the performance of the full sample 


on the test of clustering in recall. ‘The seores represent 


TABLE 10. 4 -- Means and standard deviations of RR and RSR 
scores obtained by the total sample 


Method of Standard 
_Classifying Scores______Number________Mean_____Deviation __ 
RR 325 MAL SOs} 17.66 
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the means and the standard deviations obtained by the 325 Ss 
on both the RR and RSR scores. The RR and RSR scores do not 
stand for the number of words recalled, but rather the way 
in which the recall task was carried out. The-RR score, for 
example, represents the index of the number of words recall- 
ed in the four broad categories of which the 60 word 
Bousfield list is comprised. This-index indicates the per- 
centage of the 60 word list, common to one category, that 
are recalled consecutively. The RSR score represents the 
percentage of the total words that are reproduced in the 


precise serial order in which they were displayed. 


Inter-Correlations of Recall Test Scores 


The RR and RSR scores represent distinctly different 
methods of processing the information in the recall task. 
It is not surprising, therefore, to note a significant 
negative correlation between them (R = -.60, p < .01). This 
finding is supported by the markedly dissimilar score 


distributions in BPigures 10.4 and LO U5. 


Summary 
Data were collected using an adaptation of the 
Bousfield test of clustering to recall. This was done to 


permit the classitication of Ss according to Che information 
processing strategy they employed to complete the task. 

This test is strongly biased towards the use of the 
information processing strategy of simultaneous synthesis. 


For this reason the most efficient recall was effected by Ss 
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who employed this technique. This fact is reflected in the 
high méan for the RR score in comparison with the mean for 
the RSR score. That these approaches to the processing of 
the information in this task are disjunctive is substantiated 
by the significant, negative correlation between the two 


Se eSmOL Ee SicCOrTe sit 


Relationship between the Results 
of the Experimental Tests, the Recall. Lestewang ce ire 
Subtests of the Standardized Reading WAGE GEO Galea Wereeril S ample 


Table 10.5 presents the correlation matrix for the 


nine variables discussed in the previous sections. 


TABLE 10.5 -- Inter-correlations between the results obtained 
by the total sample on all tests 


Tests CL FDP FDPP LAP __ LAPP LC VOC RR RSR 


CL 52K .64%K 45KK 46RR 5ORK .44kK 56% -,31%% 
FDP 62**X ,43** .60%*% .46%* .37**® .27** —.08 
FDPP 5O** 57% 52% ,29%k ,32%* -.16%* 
LAP SORE SU9kSEE TS 2e* .26%% = 12 
LAPP 55** .34%*k .29%* -.08 
LC Hees (49k R 2 2e% 
Voc POO Od 
RR = oe 
RSR 

Reps Od 

ep <a 


The standardized subtests and the experimental tests 


The positive relationship between the resuLtisetor 
the five experimental reading tests and both the subtests of 


the standardized reading test is evident in Table 10.5. igi 
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Fig. 10.4 -- Distribution of Ratio of Repetition percentages for total 
sample (N ~ 325). 
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Fig. 10.5 -- Distribution of Ratio of Serial Repetition percentages for total 
sample (N = 325). 
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can be seen from this table, however, that the correlations 
between the Level of Comprehension subtest and the five 
experimental tests are higher than the correlations between 
the Vocabulary subtest and the experimental tests. The 
reason for this was evident in Table 10.2 which showed that 
the correlation between the two subtests was lower than any 
of the correlations between the results on the Level of 
Comprehension subtest and the results on the experimental 
tests. Although this set of lower correlations exists be- 
tween the Vocabulary subtest and the experimental tests, the 
pattern of these correlations is similar to those between the 
Level of Comprehension subtest and the experimental tests. 
That is, the experimental tests which correlate most highly 
with the Level of Comprehension subtest tend also to 
correlate most highly with the Vocabulary subtest. The 
stable pattern of these sets of inter-correlations substanti- 
ates the point made in an earlier section: the five differ- 
ent types of experimental reading tests produced similar 
score profiles and these, in turn, were similar to the 
profiles of the scores obtained on both the subtests of the 
standardized reading test. The unexpectedly high scores in 
the vocabulary subtest may be attributable to the fact that 
the subtest loses its capacity to discriminate between Ss in 
the range of its higher scores. That is, it would seem 
likely that a substantial proportion of these Ss reached the 
"ceiling" of the test which, thus, lost its power to dis- 


criminate between them. 
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Theres isweléar evidence in Table’10°.5' that’although 
the cloze tests were constructed from passages of about 200 
words rather than the widely recommended minimum number of 
250 words, the cloze tests provided acceptable and consist- 
ent measures of reading ability. The cloze test scores 
correlated positively and significantly with the Level of 
Comprehension subtest scores of the standardized reading 
test and also with the other four experimental reading 


LECH EE) 4 


The reading tests and the test of recall 
The 60 words used in the recall test were drawn in 
equal numbers from four common categories: "animals," 


" and "given names." The words 


"professions," "vegetables,' 
were displayed in random order. After all words had been 
shown, Ss were required to recall as many as possible. As 
proposed in Chapter 8, the task is structured to favor use 
of the information processing strategy of simultaneous syn- 
thesis (Luria, 196¢as 1966b). Thet ts, Ss who use sinul— 
taneous synthesis in appropriate situations, were expected 
to recall the words reorganized as simultaneous members of 


the above categories. Since the list is extensive (60 


, eal 
words), it is contended that the successful performance of 


Vroe the purposes of this study "successful" is not defined 
in absolute terms. Ss were ranked according to their RR 
scores and then, on the basis of this ranking, were assign- 
ed to groups for the purpose of testing the hypotheses 
formulated in Chapter 5. 
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the task requires the highest level of simultaneous syn- 
thesis as defined by Luria. It was also argued in Chapter 
8, that Ss who failed to make use of the word categories to 
organize the words for recall, would be revealing a tendency 
to use an inappropriate information processing strategy, or 
none at all. In addition, it was suggested that Ss who 
recalled words in the serial order in which they were dis- 
played, in preference to the four categories, would be 
showing a propensity for the inappropriate use of successive 
synthesis (Luria, 1966a, 1966b). The theoretical position 
adopted in Chapter 5 emphasizes that the successful reading 
act, in addition to numerous other skills, most likely 

ee auned the appropriate application of both types of 
cognitive synthesis discussed by Luria. The theory further 
proposed that the appropriate use of these syntheses in 
fluent reading probably requires the prior application of 
simultaneous synthesis. An examination of the relationships 
of the two recall scores, derived from the adapted Bousfield 
test, to the various reading tests :.is, therefore, of funda- 
mental importance in the interpretation of the experimental 
findings to be analyzed in Chapter ll. 

Table 10.5 shows the positive and significant cor- 
relation between the ratio of repetition scores (RRs) and 
the results obtained on both the experimental tests of 
reading and the subtests of the standardized test of reading. 
This suggests that there is an important relationship between 


a reader's ability to comprehend the materials of written 
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discourse and his ability to select and employ an appropri- 
ate information processing strategy for a specific task. 

The usefulness of the recall test as a crude predic- 
tor of the ability to comprehend written language is 
indicated by the correlations between the RSR scores and all 
other sets of scores (see: Table 10.5). The RSR score was, 
in effect, a measure of the extent to which a student tended 
to employ an inappropriate information processing strategy 
for the recall task. All correlations between the RSR scores 
and all other scores were either negative and significant, 
or, positive but not significant. The RSR scores were the 
only ones to produce negative correlations or positive but 


non-significant correlations. 


Summary 


This section has reported significant, positive 
correlations between the results on the experimental reading 
tests, the results on the subtests of the standardized read- 
ing test, and the RR scores achieved on the test of cluster- 
ing in recall. The correlations of these variables with the 
RSR scores of the test of clustering in recall were either 
negative and significant or positive but not significant. 
The coefficients of correlation between the results on the 
experimental reading tests and the results on the Level of 
Comprehension standardized subtest reflect substantially 


similar distributions of scores. 
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The Results Obtained 
by the Five Experimental Groups 

The research design employed in this study called 
for the haphazard assignment of Ss to five main experimental 
eroups each comprised of G5 Ss (see: Chapter 6). “This 
assignment of Ss was carried out and the experimental tests, 
the standardized subtests, and the adapted Bousfield test, 
were administered to Ss on the basis of their membership in 
these groups. 

The Comparability of the 
Five Groups on the Standardized Subtests 

Some data have already been presented in Chapter 6 
regarding the similarity of the five experimental groups. 
The data presented here, on selected variables, are intended 


to supplement that information. 


Level of comprehension 


Table 10.6 presents the means and standard 


TABLE 10.6 -~ Means and standard deviations of the results 
achieved by the five experimental groups on the 
Level of Comprehension subtest of the Coopera- 


ative English Test of Reading Comprehension 


Standard 
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deviations obtained by each of the five groups on the Level 


of Comprehension subtest of the Cooperative English Test of 
Reading Comprehension. This table clearly reflects the 


marked similarity of the five groups on this wartable.oDhis 
evidence is further supported by the one-way analysis of 
variance that was carried out on these data. The result of 
this analyesia (Fe= 0.44, df = 4/320.) m.c.)) indicates the 
Similarity of the fiveNseus of scores. Wherdiistrabucionwof 
the scores achieved by the five groups on this subtest are 


presented in Figure 10.6. 


Vocabulary 
The results obtained by the five groups on the 
Vocabulary subtest of the Cooperative English Test of 


Reading Comprehension are set out in Table 10.7. has 


table shows the similarity of the groups on this variable. 
The one-way analysis of variance conducted on these data 


revealed no statistical difference between the five data 


TABLE 10.7 -- Means and standard deviations of the results 
achieved by the five experimental groups on 
the vocabulary subtest of the Cooperative 


English Test of Reading Comprehension 


Standard 
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Fig. 106 -- Distributions of converted scores for experimental 
groups (n — 65) on Vocabulary subtest of COOPERATIVE ENGLISH 
TEST OF READING COMPREHENSION. 
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Fig. 10.7 -- Distributions of converted scores for experimental 
groups (n = 65) on Level of Comprehension subtest of COOPERATIVE 
ENGLISH TEST OF READING COMPREHENSION. 
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TABLE 10.8 -- Means and standard deviations of the RR 
scores obtained by the five experimental 
groups on the test of clustering in recall 


Standard 
Group ________Number______....Mean_______.__...Deviation__ 
1 65 42.06 UO. 
2 65 We ee 17.86 
3 65 41.88 18.03 
4 65 41.80 i Ee er fe) 
5 65 41.69 IBY) lop 


sets (fF = 91.48) df=) .4/320,'n. 65). The distribution of the 
groups’ scores on this subtest are indicated in Figure 10.7. 
The Comparability of the 
Five Groups on the Test of Recall 
Because the results of the tests of clustering in 
recall were of basic importance in stratifying the experi- 
mental groups for testing the research hypotheses, the 


results achieved by the five groups on this test are present- 
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The ratio of prepetition in recall s(RSR) 

Table 10.8 presents the means and standard 
deviations of the RR indexes obtained by each of the five 
STrOUDS in completing the test ot) clustering in recall... “This 
tCablesagain indicates ‘the extremely close similarity of the 
groups. The one-way analysis of variance carried out on 
these data produced no ‘signiticant difference across the five 
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TABLE 10.9 -- Means and standard deviations of the RSR 
scores obtained by the five experimental 
groups on the test of clustering in recall 


Standard 
=Group____...-Number_____.....Mean______.....--Dewiation__ 
1 65 4720 9.86 
As 65 ests aOR 2 
3 65 3: 10.27 
4 65 Aan 91563 
2) 65 G35 Oe. 


of scores for the five groups are shown in Figure 10.8 


The ratio of serial recall (RSR) 

As already mentioned the structure of the adaptation 
of the Bousfield test of clustering in recall used in this 
study discouraged the use of an information processing 
strategy based on serial organization--see Figure 10.9. The 
RSR index was used in identifying a very small number of Ss 
who nevertheless used this strategy. These data are there- 
fore presented in Table 10.9. As would be anticipated with 
such consistently low scores and the large groups involved, 
the five mean scores on this variable are also very close. 
The majority of Ss scored an RSR index of between O and 5 
per cent. Not surprisingly, the one-way analysis of 


Variance on these data produced an F-e-ratio of 0.00. 


Summary 


The purpose of this chapter has been to establish 
the inter-relatedness of the nine variables on which data 


were generated. 
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Fig. 10.8 -- Distributions of Ratio of Repetition scores for 


experimental groups (nm = 65). 
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Fig. 10.9 -- Distributions of Ratios of Serial Repetition percentages for 


experimental groups (n = 65). 
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The subtests of the standardized reading test pro- 
duced scores which were found to be positively and 
Significantly correlated. At the same time it was noted 
that the means of the two sets of subtest converted scores 
were a considerable distance apart. While it was pointed 
out that this disparity could have stemmed from several 
causes it was also conceded that, since the disparity 
between these scores formed the basis of the classification 
of sub-groups for hypothesis testing, another test should 
have been employed to substantiate the results. 

An adapted form of the Bousfield test of clustering 
in recall was used to classify the experimental Ss into two 
broad categories: (l) those who employed an appropriate in- 
formation processing strategy; and, (2) those who employed 
an inappropriate information processing strategy. 

This chapter has also reported the positive, 
significant correlation between the scores for all variables 


except those associated with the variable of serial recall. 
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CHAPTER li 


FINDINGS: INFORMATION PROCESSING 
STRATEGIES AND COMPREHENSION: UNITS OF 
RECEPTIVE, WRITTEN LANGUAGE PROCESSING AND 


COMPREHENSION: SIMULTANEOUS SYNTHESIS AND COMPREHENSION 
Introduction 


The main purposes of this study were to investigate 
the relationships between comprehension in college readers 
and, (a) the ability to select an appropriate information 
processing strategy for a specific verbal task; (b) the 
types of units used in the receptive processing of written 
language; and, (c) on the basis of this investigation, to 
draw conclusions about the role of simultaneous synthesis in 
the comprehension of written language. 

The data from the standardized test of reading com- 
prehension and the test of clustering in recall were used to 
establish the relationship between comprehension and the 
ability to select an appropriate information processing 
strategy. The data for the other aspects of the study were 
secured by assessing the comprehension of the Ss when they 
were presented with samples of prose material in various 
preorganized formats made up of chunks comprised of one or 
more words. 

In order to increase the generalizability of the 
findings produced by these experimental procedures, a large 


sample was employed together with five different prose 


219 


ae 
i i 
) a 
] 
w 
e 
a 
i 
£ 
b 
2 
i eo 'T 
;i Jue 


a ugaolbas? 


ov eA “ane 


280 


passages and five different methods of evaluating comprehen- 
sion; s=dhus, the design for data collection made use of four 
factors: (a) five groups to which the 325 Ss were assigned 
in the manner described in Chapter 6; (b) five different 
prose passages selected to provide a variety of themes and 
prose styles, and some variation in readability; (c) five 
different testing techniques for assessing the Ss" compre- 
hension of the prose passages; and, (d) the five different 
presentation formats which represented the chief factor 
under investigation. The five levels of these four factors 
were arranged into a fully balanced Greco-Latin Square with 
repeated measures being obtained on the factor of groups. 
The purpose of this chapter is to examine the 
results of various analyses on the total sample and the sub- 
groups created with the assistance of the various classify- 


ing variables. 


The Selection of an 

Appropriate Information Processing Strategy 

The theoretical discussion in this study has ‘en= 
phasized the probability that the comprehension of language, 
whether spoken or written, is, in a fundamental way, a 
synthesizing activity. The information contained in in= 
coming, language-based messages is processed according to 
two synthesizing strategies--simultaneous and successive 
syntheses. The purpose of this section is to examine the 
relationship between the ability to select the appropriate 


information processing strategy for the completion of a 
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specific verbal task and level of comprehension of written 


discourse. 


The findings discussed here are based on the assump- 


tion that a viable argument has been presented elsewhere in 


this study that the test of clustering in recall is a task 


for which simultaneous synthesis is the appropriate infor- 


mation processing Bee case This analysis is intended to 


address Question 1 in Chapter 5 and the hypotheses generated 


from {tt in that chapter. 


able. 


See: 


Question 1 


Is the ability to select an appropriate information 
processing strategy for the completion of a specific 
verbal task, related to reading performance? 


Hypothesis LA 


The correlation between Level of Comprehension subtest 
converted scores and the RR scores of the test of 
clustering in recall will be positive and significant. 


The correlation between these sets of scores was .49 


.001). Hypothesis 1A is found, therefore, to be ten- 


Hypothesis 1B 


Groups of Ss whose mean RR scores are "good" will also 
produce "good" means on the Level of Comprehension 
subtest. 


As was outlined in Chapter 6, the sample was 
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Chapters 2 and 5. 
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dichotomized according to Level of Comprehension subtest 
scores. It was possible to assign all but 25 Ss to one of 
two relatively distinct groups. These groups were classi- 
fied as consisting of "good" and "poor" readers respective- 
ly. The Ss who took part in this research project were all 
undergraduate university students. The term "poor" readers, 
therefore, should not be interpreted in any absolute sense. 

The mean RR score for the "good" group (n = 150) was 
found to be significantly better than the mean for the "poor" 
groupe (n #6250) --(ts= 9.00, .dfé = 298, -p <..0001 one tail— 
ed ). This finding is consistent with the positive and 
significant correlation found between the LC and RR scores 
for the total acpile * 

The 25 Ss with the lowest RR scores were the members 
of the RSR Seon = This group was withdrawn from the "poor" 
group reducing it to 125 Ss. The RSR group had been matched 
to the FSG Se ourk so this group was withdrawn from the "good" 
group to maintain the equality of the "good" and the "poor" 
groups. On the mean RR scores it was discovered that the 
reduced "good" group was still significantly better than the 
poor. @eroupe(te =) «855, df. =, 248, 9p> < ..001, one. tailed). 

ines Dericit group2 also produced low RR scores so 


these readers were removed from the "poor" group to reduce 


See: Chapter 10. 


2 See: Chapter 6. 
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it to 100 Ss. The Deficit group had been matched to the 

FSG aeerie which was withdrawn from the "good" group to 
reduce its size to t00 Ss. The means for the RR scores for 
the two reduced groups remained significantly different (t = 
6.466, -div m= ih798. due 2 OO00ls one mtalledm® jin favor, of sche 
group of "good" readers. 

The remaining group with the lowest RR scores was 
the SLD ona which had been matched to the SLG Scotipee 
The withdrawal of these groups reduced the "good" and "poor" 
groups to 50 Ss each. The means of the RR scores of the two 
groups were found to be no longer statistically different 
Ctra O S65 dt =a 905unwSkha One? called. )% 

The results of these analyses indicate that 
hypothesis 1B is untenable. Notwithstanding this, when the 
RR scores are used as a classifying variable, the comprehen- 
sion ability of 66 per cent of the Ss in this sample can be 
correctly, though broadly ,.classified ass "good"” sor. "poor, ' 
Although no causal connection between comprehension scores 
and RR scores can be predicated on the basis of these find- 
ings, there is clearly a relationship between the two. Thus, 
there would seem to be a relationship between the comprehen- 
sion of connected, written discourse and the ability to 


complete a verbal task calling for simultaneous synthesis. 


eect Chapter 6. 
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Hypothesis iG 


Ss who employ successive synthesis in the test of 
clustering in recall will be below the sample average 
in their performance on the Level of Comprehension 
subtest. 

It has been argued elsewhere in this study that 
simultaneous synthesis is the appropriate information pro- 
cessing strategy to use in completing the test of clustering 
in’ recall. The close examination of the protocols of ali 
the Ss who completed this test revealed that a very small 
number of Ss had recalled the items in the test in the order 
in which they had been displayed. The fact that this was an 
inappropriate strategy to employ for this task is indicated 
by the poor recall results of these Ss. 

Support was advanced in an earlier section of this 
report for the notion that the reading act appears to re- 
quire the application of both simultaneous and successive 
syntheses. These synthesizing strategies must be applied 
in a particular order. Simultaneous synthesis seems to be 
called for prior to the application of successive synthesis. 
The fact that simultaneous synthesis applies, in general, 
at the sentence level, and successive synthesis and 
simultaneous synthesis at the discourse level, suggests that 
simultaneous synthesis may be a necessary antecedent to 
successive synthesis in the understanding of continuous, 
written discourse. This hypothesis was formulated to as- 
certain the extent of any relationship between the use, by 


some Ss, of an inappropriate information processing strategy 
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on a concept-based task, and the standard of their perfor- 
mance on the Level of Comprehension subtest. 

The RSR shaping: was comprised of 25 Ss who had 
apparently used an approach based on successive synthesis to 
complete the recall task. The mean RR score for this group 
was 6.76 per cent. For the full cample (N ="325) it was 
42782 percent. The mean RSR score (ratio of serial recall) 
for the RSR group was 37.08 per cent while for the total 
sample it was 4.38 per cent. The RSR group achieved an LC 
mean score of 156.84. This was substantially below the mean 
score for the full sample--162.19. On this evidence, 
hypothesis 1C is upheld. 

A crucial point about these results is that the RSR 
group achieved a vocabulary score that was slightly higher 
than the mean Vocabulary subtest score for the total sample 
(Voc mean RSR group = 172.28: Voc mean full sample - 171.77). 
The lower LC scores of the members of the RSR group cannot 
be attributed, then, to a restricted knowledge of verbal 


concepts. 


Summary 


The following conclusions appear to be justified at 
this point. If, as has been argued, high RR scores on the 
recall task do require facility in simultaneous synthesis, 
it seems likely that a similar cognitive skill is called for 


in the comprehension of written discourse by college readers. 


Tee: Chapter 6. 
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The fact that simultaneous synthesis is applied successfully 
in a related task does not ensure that it will be general- 
ized to the reading situation. It may be that the depend- 
ence of the successful synthesis of written language upon 
grammaticalefactorssaccounts for the fact (that.50. poor” 
comprehenders' mean RR score was not significantly different 
from the mean RR score of 50 "good" comprehenders. 

An additional conclusion which appears to be 
justified on the basis of the above analyses is that Ss who 
do not employ an appropriate information processing strategy 
in a related activity are likely to reveal a below average 


performance in the comprehension of written materials. 


Units om Writ ben Language Processing 


One assumption is basic to the examination of the 
data that are analyzed here. Because language processing is 
not susceptible to direct observation, it is assumed that 
the manner of presentation of specific language chunks to 
readers in the experimental sample compelled them to process 
each chunk or part of a chunk as a unit. This assumption 
can be made more legitimately in the present context than in 
other studies that were examined in the section on related 
literature. Presentation of each chunk was completely 
separate. If Ss did not wish to adopt the chunking strategy 
inherent in the method of presentation, they would have had 
to read in smaller units or have been involved in a most 


dittictit rechunking process that crossed the discrete 
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presentation of chunks and would have placed an immense 
burden on short term memory. 

A Greco-Latin Square analysis of variance was 
carried out on the data produced by the total sample on the 
five experimental reading tests. This analysis produced a 
non—sienstitcant, residual term (F =91.374 df= 6/1280, nis... 
Although this is not conclusive evidence, it does suggest 
that the interactions among the four factors of groups, 
passages, test-types, and formats, did not contribute 
significantly to the main effects that emerged from the 
analysis. The data, organized according to the above four 
factors, are compared in diagrammatic form in Figure 11.1. 
The format effect was found to be significant (F = 8.37, df 
= 4/1290), p <e7001). 

The hypotheses that are discussed in the remainder 
of this chapter will be evaluated in the light of the data 
produced by the following Pro mpes the total sample (N = 
325) sthe group .of “cgood™ readers (n = 150):, the group of 
“good. readers. (n= 150), theleroup vot poor. readers (n= 
150)> the-flG Group (n= 50), ‘the FLD eroup (n = 50); ‘the 
SLGi group (n = 50), the SLD° group (nm = 50), the FSG group 
(mie 25). thes kSR teroup (ne = 25) “the Soe crown (1. = 725)5 


and the Deficit group (na = 25)’. Compacito we across groups, 


ders a detailed discussion of the creation of these groups 
refer to Chapter 6. 


Curt a posteriori multiple comparisons reported in this 


chapter were computed according to the procedure attributed 
to Scheffe (Winer, 1971). 
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will be made where they 


The analyses presented and discussed in this section 


are intended to address Question 2 of Chapter 5 and the 


hypotheses associated with it as set out in that chapter. 


Question 2 


Is it possible to identify units used for written 
language processing by college readers? 


Hypothesis 2 


For college readers, 


written materials will be com- 


prehended at equivalent levels when they are displayed 


by: 
2A 
2585 
ZGis 


Z2Die 


the full presentation format (FP) and the two-word 


format 
the FP 
format 
the FP 
format 
the FP 


(TW) ; 

format 
(LMC) ; 
format 
(HMC) ; 
format 


This hypothesis 


the basis of one of two 


and the lowest major constituent 


and the higher major constituent 
andthe bizasre Long format (BL). 
has been formulated in this way on 


assumptions: (a) any format that is 


comprehended at the same level as the FP format will be com- 


prised of chunks used by Ss in a 


OL 


the FP format permits, 


Dyno Sail a 


"normal" 


within 1; 


reading situation, 


“normal” reading situation; 


(b) any format that is comprehended at the same level as 


the type of chunking used 


Se.225 any lornait 


permits processing by single words which may be the strategy 


employed by Ss in a "normal" reading situation. 
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The Total Sampie 


Following the application of multiple comparisons, 
the mean test score achieved using the LMC format was found 
to be significantly higher than the mean achieved using the 
PP erormat Cr = 920.70, df = 4/1280. p < (001). ) Thevother 
Ehree scomparisons produced nNon=significant F-ratios. Thus, 
with regard to the total sample, hypotheses 2A, 2C, and 2D 
ape; supported, (but. 2B ise found to ber untenable. 

From these data, if ¢annot ber stated that one chunk 
has been identified that matches the unit employed by this 
group of readers in their attempts to understand written 
materials, Three of the formats produced results that were 
not significantly different from the results achieved on a 
normal format. This suggests that each of these formats is 
being approached in the way used by the major portion of the 
group in dealing with written language. Since the only com=- 
mon factor Across these formats and the FR format is that 
Gach Consists ol two or more words, 10 is) possible Chat ail 
formats are being processed, by most of Che Ss ‘of the ¢roup, 
one or two words at a time. This leaves unexplained the en- 
hancement of comprehension associated with the use of the 
EMG formar... ts. vikely that the wanre ofsiteadine abilities 
encompassed by the total sample obscured the reading strate- 
gies that may have been specific to Ss possessing a narrower 


Lange of reading ability, 
The "Good" Group 


The Greco-Latin Square analysis of variance was 
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applied to the data produced by this sub-sample. The 
residual term was again non-significant (F = 1.11, df = 
8/530, nes.) “Ihe format factor was significant (F = 50.98, 
df = 4/580, p < .001). Formats are discussed in greater 


detail below. 


The formats 

Multiple comparisons established that the LMC and 
HMC formats, were comprehended at the same level as the FP 
format which, in turn, was understood significantly better 
than’ the siwW format (Ff = > 101.77, dta= 4/550, 5p < 2001), and 
the SL tormat <F = 60.54. df= 4/580, p < .001)),8 for the 
group of "good" readers, hypotheses 2B and 2C are upheld 
but 2A and 2D are rejected. 

Although these analyses have not produced one chunk 
that matches the unit used by "good" college readers in 
their attempts to comprehend written materials, two highly 
related formats (the DMG “andpHMC) “produced vesults statistic— 
ally equal to those achieved with the normal format. The 
LMC and HMC formats make use of units built from the same 
chunk--the lowest major constituent. The impact on level of 
comprehension is highlighted in Figure 11.2. 

This finding suggests that one chunk, the lowest 
major constituent, is a basic unit of written language 
processing for most of the "good" college readers in this 
sample. That the basic unit is grammatical in nature is 
supported by the severly depressed results that were obtained 


on the TW and BL formats. The chunks comprising these 
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formats are, in general, non-grammatical. In each passage 
one or two of the TW chunks were found to be grammatical 
units. These were chance occurrences as in "the dog," "was 


seen," and similar examples. 


The "Poor" Group 


Analysis of variance of the results produced by 
these readers showed a non-significant residual term (F = 
1.415 .dt) = 8/550, n.Ss.).. ‘The format factor: was found to be 
S.enst i cant, (Fes a245445 di = 4/580. p <.001)%, Thisrertect 


is clearly indicated in Figure 11.3. 


The formats 

Multiple comparisons indicated that the LMC format 
was understood significantly better than the FP format (F = 
452 6/,0dt = 4/5805 pe< J00L) andPthat the HMC format was 
also comprehended better than the FP format (F = 21.36, df = 
4/580, p < .001). The means obtained on the TW and BL for- 
mats were not statistically different from that obtained 
Weinemnne wre format, wNith regard to lthis m~roup of. )o0o0r 
college readers, support is provided for hypotheses 2A and 
2D but hypotheses 2B and 2C are found to be untenable. The 
essential difference in the responses of the "good" and 
"noor" groups can be appreciated when Figures 11.2 and 11.3 
are viewed together. These figures graphically show the 
reaction of each to variation in the format used for the 
presentation of written language. 


These findings suggest that, as a group, these 
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readers process written materials displayed by means of a 
normal format in the same way as they process materials 
presented by means of long or short bizarre chunks. Since 
these bizarre chunks do not possess internal coherence, it 
would seem likely that the readers in this college group 
approach written materials in much the same way that they 
approach unrelated words. The evidence presented here indi- 
cates that for these "poor" college readers, the basic unit 


of written language processing may be the single word. 


Summary 


The purpose of this section was to identify language 
units that are employed by college readers in their attempts 
to comprehend continuous, written discourse. Because the 
findings based on the total sample were inconclusive, fur- 
ther analyses were conducted after 300 of the subjects had 
been assigned to one of two groups. These Ss were placed in 
"sood" and "poor" groups according to their performance on 
the Level of Comprehension subtest of the Cooperative 
English Test of Reading Comprehension. The analyses con- 
ducted on these two groups suggested that no single unit of 
written language processing is used by college readers in 
general. Rather it appears that "good" college readers, 
such as those in this sample, make use of a grammatical unit 
like the lowest major constituent comprising the LMC format 
and which was used to construct the HMC format. On the 
other hand, the evidence suggests that "poor" college 


readers, like those identified in this study, probably 
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process written discourse without employing meaningful 


language structures like the LMC or HMC chunks. 


Types of Units of Written Language Processing 


In Chapter 5 it was hypothesized that an aspect of 
the processing of written language, necessary to facilitate 
the identification of the information conveyed by it, is 
the simultaneous synthesis of words into grammatical groups. 
Another aspect, hypothesized as performing an essential part 
of the processing of written language aimed at meaning 
identification, is the simultaneous establishment of the 
functional relationships that obtain between these grammat- 
ical groups. The LMC and HMC chunks discussed in Chapter 8 
were designed to reflect each of these aspects of simultane- 
ous language synthesis. 


Clearly, both these formats may be typed as "grammat- 


ieal." By means of combination and recombination of four of 
the formats al variety of types were created. These were: 


(a) the normal format or full presentation (FP); (b)* Lone of 
short formats (HMC and BL formats use long chunks of the 

same length; TW and LMC formats use short chunks of different 
lengths); (c) bizarre or grammar-based formats (TW and BL 
formats use bizarre chunks--each type of chunk is created by 
the application of “an arbitrary mechanical rule; LMG and HMC 
formats use grammar-based chunks--each chunk type is 

produced from sentences by the application of a grammatical 


algorithm). —[he purpose of this section “is to address 
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Question 3 of Chapter 5: 


Question 3 


Does the type of chunk used in a format for present- 
ing reading materials to college readers affect 
their comprehension of those materials? 

The receptive processing of written language is 
aimed at the identification of its meaning. It is hypothe- 
sized that synthesis is an important component in this 
process. The findings presented in the previous section 
suggest that the formats using grammar-based chunks will 
optimize comprehension for these college readers. The 
hypotheses generated from the above questions were designed 
to provide tests of the validity of this claim of grammat- 
ical motivation for the scimultaneous syntheses that have 
been postulated as important in this receptive processing of 


written language. 


Hypotheses 3 


Reading materials will be comprehended at equivalent 
levels when they are presented by: 


3A. formats comprised of long chunks and the FP 


format; 

3B. formats comprised of short chunks and the FP 
formats 

3C. formats comprised of bizarre chunks and the FP 
formats: 


3D. formats comprised of grammar-based chunks and 
the FP  tormacs 

3E. formats comprised of long chunks and formats 
comprised of short chunks; 

3F. formats comprised of grammar-based chunks and 
formats comprised of bizarre chunks. 
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uhiemtOitabe sample 


Multiple comparisons were carried out on the means 
associated with each of the five formats in the various com- 
binations listed above. The combined mean scores for the 
 Llowes* formats. the vi shor.t formats, and the “bizarre” for-— 
Mats were not significantly different from the mean obtained 
on the FP format. The grammatical formats produced signifi- 
cantly better combined mean scores than the FP format (F = 
12,97, di = 4/1260, 5 < .05). ‘The combined mean scores for 


LGh i -atro a 


"short" formats were not statistically different. 
The combined mean scores of the "grammatical" formats were 
convincingly superior to the combined means of the "bizarre" 
formats (F = 54.37, dt = 4/1230, p< -O00L). These findings 
provide support for hypotheses 4A, 4B, 4C, and 4E. Hypothe- 
sis 4D is tentatively rejected, while hypothesis 4F is 
clearly untenable. 

These findings indicate that, for the total sample, 
the comprehension of prose materials is optimized when the 
format for their presentation is chunked according to 
grammatical paradigms. The conclusion can be tentatively 
drawn that, when the synthesis of grammatical chunks is 
encouraged, comprehension is improved. The conclusion can 
only be tentative because the improvement over the results 
achieved with the FP format was barely significant while the 
FP format did not produce better results than any of the 
other format types. Thus, the superiority of the grammar— 


based formats over the other types of format, with the 
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exception of that based on bizarre chunks, is not clear-cut. 


The "good" group 
Comparisons among the mean scores achieved by this 
group established that the FP format was comprehended 


' and *"bizarre’ 


Slieniticantry betterethan ithe (long. Yshort.. 
formats (FP versus "long": F = 21.17, df = 4/580, p < .001; 


FP versus “short? F = 38.09, df = 4/580, p < 20012 FP 


versus "bizarre:" F L28.67,0101 = 4/5005 p< .00R). rhe 
difference between the mean test scores produced by the FP 
format and the “grammatical” formats was not significant. 
The "long" and the "short" formats were also comprehended at 
equivalent levels. "Grammatical" formats were understood 
signed Lcantlyebetter than ithe: bizarre!) formate GF = aG7 .32; 
afe= 14/580, spr 001). Support is provided for hypotheses 
4D and 4E, but hypotheses 4A, 4B, 4C, and 4F are without 
support. 

These findings clearly show that for these "good" 
college readers, the display of reading materials by means 
of formats using grammar-based chunks, permits them to 
comprehend at their best standard. That this level is also 
achieved with the FP format suggests that the majority of 
these readers use similar chunking strategies in their 
normal reading. This probability is strengthened by the 
finddine tiveitethe valonget: dichortit: andobdcarre wrormays 
caused a significant decrement in the comprehension of these 
readers. That is, grammatical chunks permitted the 


application of their normal synthesizing strategies. 
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"Long," “short,” and "bizarre" formats disrupted the 
applicationsof, these strategies. It,is-txruwe that.the long" 
and "short" formats each comprised one format employing 
grammar-based chunks but since these chunks maximize the con- 
prehension of these readers only to the level achieved with a 
"normal" format, the overall effect of the formats comprising 
either the "long" or "short" formats, compared with the FP 


format, must be one of depressed results. 


The poor group 

The multiple comparisons conducted on the means 
generated by the various formats with the Ss in this group, 
showed that the "long" and "bizarre" formats were understood 
at the same level as the FP format. The "short" formats 
were better comprehended than the FP format (F = 14.30, df = 
4/580, p < .01) and the "grammatical" formats.also produced 
better results than the FP format (F = 52.09, df = 4/580, 
p <= .001) 2 The “tons and “short” formats produced means 
that were not significantly different but the “grammatical" 
formats were convincingly better than the "bizarre" formats 
(F = 83.55, df = 4/580, p < .001). Therefore, hypotheses 4A, 
4C, and 4E are supported while 4B, 4D, and 4F are rejected. 

These analyses, based on type of format, show that 


"ynoor" college readers customarily deal with 


most of these 
written language without employing a clearly identifiable 
synthesizing strategy. The evidence for this is that "long" 


and "bizarre" formats are understood as well as the FP 


format, but the "grammatical" formats enhance comprehension. 
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That is, synthesis based on grammatical chunks is not a 
natural strategy employed by these readers. However, most 
of them are clearly sensitive to such chunks and the 
additional meaning that can be derived from language when it 
is processed in this way, but they are unable to effect this 
chunking spontaneously for themselves. That the "short" 
formats (comprised of TW chunks and LMC chunks) were conm- 
prehended significantly better than the FP format while the 
"long" formats (comprised of HMC and BL formats) were 
comprehended at the same level, suggests that the majority 
of these readers can benefit from the presentation of single, 
lowest major constituent chunks. The improved comprehension 
of the "short" formats over the FP format can be attributed 
to the LMC format because of the evidence already cited on 
p.293. This evidence shows that, for this group, the TW 
format and the FP were comprehended at equivalent levels. 
When several LMC chunks are combined to form a higher level 
chunk (the HMC chunk), however, synthesizing again becomes 


a confusing task. 


Summary 


This section has established that the type of format 
does, in general, have an impact upon the comprehension of 
college readers. The reason for the inclusion of various 
types of format was to gather preliminary evidence regarding 
the hypothesis that the synthesis of written Language by 
college level readers is under the control of grammar. With 


the "good" readers in this sample, convincing evidence was 
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found that grammar is the basis of their attempts to effect 
the synthesis of words. Equally convincing evidence was 
discovered that, for the majority of the "poor" readers in 
the sample, the presentation of written materials in the 
form of separate grammatical chunks seems to trigger the 
Synthesis of these words into meaningful units. All the 
other types of formats, excluding the FP format, either dis- 


rupted comprehension or failed to enhance it. 


Simultaneous Synthesis and Comprehension 


One of the sections already treated in this chapter 
has indicated the probability that, for coliege readers, 
performance on a verbal concept task calling for the use of 
the information processing strategy of simultaneous synthe- 
sis, is positively and significantly related to performance 
on the Level of Comprehension subtest of the standardized 
reading test. The previous section in this chapter has 
suggested that grammar plays a vital role in the synthesiz- 
ing of words into units to help the reader associate meaning 
with the sentences of continuous, written discourse. The 
purpose of the present section is to examine the impact of 
each individual, chunked format on the various groups de- 
scribed in Chapter 6 and thus draw conclusions about 
information processing strategies and the comprehension of 
written materials. Question 4 of Chapter 5 is the focus in 
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Question 4 
With college readers, what are the specific compara- 
tive effects of presenting written materials by means 
of formats based on different chunk-types? 

In this section the effect on comprehension of each 
format will be compared. The four chunked formats lend 
themselves to six such comparisons which were conducted on 
the total sample, the "good" group, and the "poor" group. 
Thus, the above question can be translated into six 


hypotheses. 


Hypotheses 4 


Reading materials will be comprehended at equivalent 
levels when they are presented by: 


4A. the TW and LMC formats; 
4B. the TW and HMC formats; 
SC. the (WW ana. BL formats: 
4D. the LMC and HMC formats; 
4E. the LMC and BL formats; 
4F. the HMC and BL formats. 
The mean scores associated with each of the pairs of 


formats listed in hypotheses 4 were evaluated by means of 


pairwise comparisons. 


The total sample 


With the total sample of the LMC format was under- 
stood significantly better than the TW format (F = 25.04, df 
= 4/1250, p<» 001), and the BL format (F = 18.66, di = 
Ayes erpeecee, 019). 8 (lhe HMC format aliso “produced "better 
comprehension scores than the TW format (F = 23.91, df = 


4/1280, p< .001). All other means were found to be 
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statistically equivalent. These findings provide support 
for hypotheses 4C, 4D, and 4F. No support is provided for 
hypotheses 4A, 4B, and 4E. 

The superiority of the comprehension of the LMC for- 
mat over the other non-grammatical formats provides 
convincing evidence that written language becomes meaningful 
for these college readers when it is presented to them in 
small grammatical chunks. The LMC format is based on the 
LMC (lowest major constituent) chunk. It has been postu- 
lated elsewhere in this study that the synthesis of the LMC 
chunk calls for the information processing strategy of 
simultaneous synthesis. The evidence presented here indi- 
cates that this simultaneous synthesis is encouraged much 
more by the use of small grammatical chunks than other non- 
grammatical chunks. 

The superiority of the comprehension of the HMC 
format over the other non-grammatical formats provides less 
convincing evidence that written language becomes meaningful 
for these college readers when it is presented to them in 
large grammatical chunks. The HMC format is based on the 
HMC (higher major constituent) chunk. As with the LMC chunk, 
it has been proposed that the synthesis of the HMC chunk is 
also dependent upon the information processing strategy of 
simultaneous synthesis. The outcome of the application of 
simultaneous synthesis at this level is the apprehension of 
the functional relationships between the syntacto-semantic 


uimits represented by LMCs. With the total sample, 
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comprehension of the HMC format was superior to the compre- 
hension of the TW format only. The BL format was understood 
just as well as the HMC format. 

From this evidence it would seem that the majority 
of these readers have more difficulty in spontaneously 
recognizing grammatical units in sentences than they do in 
discerning the relationships that may obtain between such 


units once they are identified. 


The "good" group 


This group comprehended the LMC format significantly 
better than the IW croup: (F = 10959, “dt = 4/550; p> =< 2001). 
and significantly better than the BL format (F = 66.85, df = 
W#/5380, tp < J.O001). The HMC format was. aiso understood better 
than the IW format CF = 105.89, df = 4/5680, p< .001) and 
the, 5 format ((F = 63.65, df = 94/580; pp =—<..001).. There were 
no significant differences between the levels of comprehen- 
sion on the TW and BL formats or the LMC and HML formats. 
These data support hypotheses 4C and 4D. No support is 
found for hypotheses 4A, 4B, 4E, and 4F. 

Given that the LMC and HMC formats encourage the use 
of two levels of simultaneous synthesis, it is clear from 
these findings that the "good" readers in this sample are 
able to make use of both when they are confronted with 
appropriately chunked formats. It is equally clear that 
such readers are severely restricted in the use of either 
when written materials are presented by means of long or 


short non-grammatical chunks. It can be concluded then, 
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that, among other factors, the comprehension of written 
language is maximized when the appropriate use of the infor- 
mation processing strategy of simultaneous synthesis is 


encouraged. 


rou 

The Ss in this group comprehended the LMC format at 
significantly superior levels than the TW format (F = 57.08, 
dE = e4-580 2p <> $001) “and the BL format (Ff =56;04, di = 
ASSO, Ep t< elo Or ) 4 Likewise, the HMC format was understood 
better than the TW format (F = 37.11, df = 4/580, p < .001), 
and see SL format 4( i792 892, di = 4/5805 *p = “7001)=” No 
other pairs of means were found to be significantly differ- 
ent. On this evidence, with regard to this group, hypothe- 
ses 4C and 4D are upheld but hypotheses 4A, 4B, 4E, and 4F 
are rejected. 

As with the "good" readers in the sample, the "poor" 
readers, as a group, were able to make use of both levels of 
simultaneous synthesis when they were presented with approp- 
riately chunked formats. When formats comprised of short 
and long, non-grammatical chunks were used, the use of 
either level of simultaneous synthesis was not encouraged. 
This resulted in the level of comprehension being signifi- 
cantly lower in both cases than when grammatical chunks were 


used. 


Summary 


The material in this section has been presented on 
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the assumption that a convincing argument has previously 
been submitted that language processing, and specifically, 
written language processing, involves the use of the infor- 
mation processing strategies of simultaneous and successive 
synthesis. The purpose of this section has been to show 
that successful simultaneous synthesis is dependent upon the 
ability of readers to synthesize words into syntacto- 
semantic units and to discern the functional relationships 
that obtain between such units. 

Of the chunked formats investigated in this section, 


evidence has been presented that for ' 


"good" college readers 
in the sample, formats using small or large grammatical 
chunks were comprehended at significantly higher levels than 
other formats consisting of non-grammatical chunks. The con- 
clusion drawn is that grammatical chunks permit more effect- 
ive synthesis than non-grammatical chunks. It was earlier 
established that, written language, displayed by grammatical 
chunks, is understood as well as "normally" presented 
written language, but, that when long or short non-grammati- 
cal chunks are used, the level of comprehension is 
substantially reduced. These facts, together, show conclu- 
sively that these "good" college readers can synthesize the 
individual words comprising continuous, written discourse 
into meaningful, grammatical units and can inter-reéelate 

such units, provided that the grammatical units to be 


identified and synthesized are not disrupted by broken 


presentation. 
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For the majority of "poor" college readers in the 
sample, it was found that synthesis of written language was 
effected in a convincingly superior way when it was 
presented by means of grammatical chunks rather than non- 
grammatical chunks. In a previous section it was demon- 
strated that these Ss read at equivalent levels when the 
reading materials were presented in a "normal" way or by 
means of formats using long or short chunks but that sub- 
stantial improvement was effected with the use of formats 
employing grammatical chunks. These findings demonstrate 
that the majority of these "poor" readers are able to synthe- 
size the words of written language into small meaningful 
units provided the presentation of such units preserves 
their complete separation. 


Simultaneous Synthesis and Comprehension 
in "Good" Readers Matched with "Poor" Readers 


This section presents comparisons of the performances 
of the "good" and "poor" groups and their respective sub- 
groups. The analyses make use of the pooled experimental 
test results as the dependent variable. These results are 
organized according to formats. For each comparison, 
separate two-way analyses of variance were carried out using 
the "good" and "poor" readers as the two levels of one 
factor and the five formats as the five levels of the other 
factor for each of the analyses respectively. Repeated 
measures were obtained on each of the reading groups, i.e., 


both levels of factor A. 
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The existence of main effects for format with each 
of the groups and the various subgroups was established 
using Greco-Latin Square analyses. The purpose of the 
analyses reported here was to directly compare the perfor- 
mance of "good" and "poor" groups on the five different 
formats. 

The discussion presented in this section addresses 


Question 5 of Chapter 5: 


Question 5 


On reading materials displayed by means of various 
formats, how do the comprehension scores of "good" 
and "poor" college readers compare? 


Five hypotheses were derived from this question: 


Hypotheses 5 


"Good" and "poor" college readers will comprehend 
reading materials at equivalent levels when they 
are displayed by: 

JAve tne Pr format * 

5B. the TW format; 

5C. the LMC format; 


5D. the HMC format; 
Sh. the BL tormat. 


The overall difference in the performance of these 
two groups on the experimental reading tests is indicated by 
the significant main effect for ability groups (F = 85.00, 
df = 1/298, p < .001). The assessment of simple main effects 
is reported for each format individually. The comparative 


performances of each of these groups for formats are 
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presented in Figure 11.4 


The FP format 

The "good" group comprehended the FP format at a 
significantly higher level than the "poor" group (F = 14.56, 
df = 1/1192, p < .001). Hypothesis 5A is, therefore, 
rejected. That is, this result was achieved on the "normal" 
presentation of the prose material used in the experimental 
tests. The relationship between the scores for these groups 
on this mode of presentation closely parallels the relation- 


ship between the scores for these groups on the Level of 


Comprehension subtest of the Cooperative English Test of 
Reading Comprehension. 


The TW format 

The difference between the mean scores achieved by 
the two groups in response to this format was not significant 
(F = 0.25, df = 4/1192, n.s.). On this evidence, hypothesis 
5B is upheld. It has been demonstrated elsewhere that the 
"poor" group comprehended the TW format at a level equiva- 
lent with the FP format but that the "good" group produced 
significantly poorer scores on the TW format than the FP 
format. These findings constitute strong evidence that the 
TW format permits the "poor" readers to employ their normal 
method of processing written language but that it severely 
disrupts the strategy customarily employed by the "good" 


readers. 
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Experimental Formats 


11.4 -- Mean experimental test scores organiged 


on the basis of the FORMAT factor. Comparison at “Good! 
Group (n = 150) with "Poor" Group (n = 150) 
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The LMC format 

The difference between the mean scores produced by 
this format barely reached significance (F = 2.75, df = 
4) UEI2 espace. O5)5 On this evidence, hypothesis 5C is 
tentatively rejected, ).There was no significant «difference 
in the performance of the "good" group on the FP and LMC 
formats. The LMC format was convincingly better understood 
by¥stieca poor, eroupethan, the FP format. 1t isvctear.. then, 
that the use of the LMC format with the "poor" group im- 
proved their comprehension almost to the point of no 
significant difference between the "good" and the "poor" 
groups. 

This finding is additional evidence that these "good" 
college readers synthesize the words comprising written dis- 
course according to grammatical criteria. There is further 
testimony here, too, that "poor" college readers do not em- 
ploy grammar to assist them in their attempts at the 
synthesis of the words in written language but that when 
presented with small, discrete grammatical units, they are 
apparently able to discern their fundamental unity and, thus, 
synthesize on this basis. This results in an additional, 


impressive increment to their comprehension. 


The HMC format 

The "good" readers understood this format signifi- 
cantly better than the "poor" readers (F = 5.38; df = 4/1192, 
DasenOOl) vay pothesis 5D, therefore, 15 £ound to belunten— 
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For the "good" readers the HMC format was understood 
at the same level as the FP format. This was also true for 
the "poor" readers. It can be assumed, on the basis of this 
evidence and that already presented with regard to the LMC 
format, that the simultaneous synthesis of the "good" read- 
ers was optimized by this format but that for "poor" readers 
the comprehension-enhancing effect of the separate present- 
ation of LMCs was, to some degree, lost when these were 


amalgamated into the higher level HMCs. 


The BL format 

On this format, the mean scores for the two groups 
were not significantly different (F = 1.71, df = 4/1192, 
ies.j2 This finding upholds hypothesis or. 

In an earlier analysis it was established that the 
comprehension of the "good" readers suffered a substantial 
decrement under the impact of the BL format, whereas the 
comprehension of the "poor" readers was not significantly 
arftected. *Clearly, the BL format disrupted the customary 
mode of synthesizing of these "good" college readers. It is 
concluded that the lack of syntactic and semantic unity of 
the chunks employed in this format forced these "good" 
readers to attempt to process one and/or two words at a 
time. "The “poor readers apparently processed this format 
in the same way but since the result was not significantly 
different from their performance on the FP format, it can be 
concluded that this is the strategy used by these readers 


when they attempt to associate meaning with written language 


- 7 _ ; %. y - 7 
ee mn a 
7 29 TrritT we Ss ‘saatey 

— _ ! a oo 
’ jurTi 9854 re 


vids Ie awed ef9 We ihe 


} acs y yay wt itv 7 
ae ert 
hoor ‘“Aoeg' vA. te avenues 


eval ); @guon” 261 sion oT "faend stst * ivaiet » a 
| - 
1 atetayes vad ig igi panennaals — 
ae a 16749 none peat - o3as6 a@ee aes hee toad 70 
[ f 
éoen devel vahtgee ‘eita a ant =m 
7 
iad 4236 : - 7 ee 
os of¢ Se) Wet00e B44 bi? .isaie?d aide od 


in - 
a 


Ye wo ab of¥eeue 7 Snagadilk visenph tients 

(8 eieetzerya s plone ponbarh ant 4 

ae badnsigasee + sw 4k wdeylens rebttan hd e. : 
sadadwe @ booed tua 7 abaes "houg” sited ve: oong 39 
shieain ~geates 21 eva Ts i. vrs ae ee 
teoensViegts oon bh! Fayhaey mee alt 78 okm 
yvesoleus os2 bnequveits jawies JA vAs ssi 
i 3 2y 2.0 te bior egetiaes "BiG @), moods te: Boxe ye rac) 2 
t® Kj tae sisasngn baw | GLrbedens te as eeNoK 
*bung™ sagas vlad ih iors aves al hey 


Ce a he 
& ie Aba BYE seh oa. man pansy. 3% 


Saas) wt "e he doouay ei saeenae’ siobeay “saeq? ae 
~ a ees ‘toma “Hs 
- \ lee of ada 0 3 


314 


under "normal" circumstances. 


The FLG group compared with the FLD group 


It was explained in Chapter 6 that these two groups 
had been formed by selecting one reader from the "good" 
group and matching him with another reader from the "poor" 
group on the basis of equal Vocabulary subtest scores and 
equal RR scores. The assumption made in following this 
procedure was that these readers possessed approximately 
equal knowledge of verbal concepts, showed the same propen- 
sity to select an appropriate information processing strate- 
gy for a specific task, and produced approximately equal 
ratings in the assessment of their ability to use simultane- 
ous synthesis. The comparative status of these two groups 
on each of the classifying variables is shown in Figures 
Piao pein On li. 2a and. L128). 

The overall difference in the performances of these 
two groups on the experimental reading tests is indicated by 
the significant main effect for ability groups (F = 7.71, df 
= 4/3592 ep < .001). The main eftfeces or rormat for these 


two groups has already been reported from the Greco-Latin 


Square analyses--(FLG group: FP LMUCt= EMG Stornats.-puot— 


il 


TW = BL formats; FLD group: HMC LMC formats but < FP = TW 
= BL formats). The evaluation of simple main effects is 
reported for each format individually. The comparative per- 


formances of each of these groups for formats are set out in 
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Fig. 11.5 -- Distributions of converted scores 
on Vocabulary subtest of COOPERATIVE ENGLISH TEST 
OF READING COMPREHENSION for First Large Good group 
(n = 50) matched to First Large Difference group 
(n 50)% 
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Pig ob 36 == Distributions of converted scores on 
Level of Comprehension subtest of COOPERATIVE ENGLISH 
TEST OF READING COMPREHENSION for First Large Good 


group (nm = 50). 
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Fig. 11.7 -- Distributions 
i = 50) matched 


percentages for First Large Good group (n 
to First Large Difference group (n = 50). 
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The FP format 

The difference between the mean scores obtained by 
these two groups was significant (F = 26.56, df = 1/392, p 
-001). Hypothesis 5A is found to be untenable on this 
evidence. This finding substantiates the results produced 


on the comprehension subtest of the standardized reading test. 


The TW format 

These two groups produced statistically equivalent 
scores in reading text material displayed in this format (F 
= 1.10, di *« 1/392, n.s.). For these two groups, the find- 
ing supports hypothesis 5B. For the FLG group, the differ- 
ence between the scores on the FP and TW formats was found to 
be significant. For the FLD group, the same formats did not 
produce significantly different scores. From this evidence, 
it is clear that the TW format seriously impedes the efforts 
of the Ss in this subgroup of "good" readers to effect the 
same degree of simultaneous synthesis as the FP format 
permits them. They are forced to attempt processing by non- 
grammatical chunks consisting of one or two words. It is 
also clear that grammatically Gees synthesis is not an 
information processing strategy employed by the "poor" read- 
ers in the FLD group as an important component in their 
attempts to identify the meaning of continuous written dis- 


course. 


The LMC format 


This format did not produce significantly different 
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means for these two groups, (F = 0.36, d= = 1/392, n.s.). 
Hypothesis 5C, with regard to these two groups, is supported. 
The FLD group had registered Vocabulary subtest 
scores and RR scores that were approximately equal to those 
of the, FUG group. "9 lhe FLD groun is "ditferent™ from ther FLG 
in that its members apparently do not spontaneously effect 
the simultaneous synthesis of the individual words making up 
the sentences of written language. That these "different" 
readers have the potential for high level synthesis, of a 
type similar to that required in reading, is suggested by 
the RR scores achieved by this group. The extent of im- 
provement effected with the isolated presentation of LMC 
chunks provides confirmation that these readers are capable 


of this type of synthesis of written language. 


The HMC format 

There was no significant difference between the 
means of the two groups in responding to this format (F = 
O-64hadt = 14392, naeeds oHypothesis 5D, > therefore, as*tound 
to be tenable. The same level of improvement in the FLD 
group is reflected in this finding as was achieved with the 
LMC format. Again, it would seem that these "poor" readers 
can be encouraged to synthesize by the isolated present- 
ation of grammatical chunks even when these consist of 
several lower level chunks (LMCs). Under this mode of 
presentation their comprehension of prose materials is as 
efficient as that of "good" readers whose written language 


synthesizing skills operate without the assistance of 
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specific techniques of presentation. 


The BL format 

The comparison of the means associated with this 
format wassncot aignificant \(Foeal.40. df -=.11/392 5 nes.) 
This finding supports hypothesis 5E. The BL format depress- 
ed the standard of comprehension achieved by the "good" 
group. The non-grammatical nature of the long chunks used 
in this format impaired the "set" to synthesize of these 
readers and probably forced them to rechunk within the 
boundaries of each BL format. Up to a point, this could be 
accomplished according to grammatical criteria because each 
BL chunk generally contained one or more LMCs. The diffi- 
culty with the BL chunk, for this group, was that the 
beginning and end of each chunk consisted of a disrupted 
LMC, thus destroying the grammatical unity of the group of 
words as a whole. The score of the FLG group on this format 
was not reduced to the absolute level of the score achieved 
by the FLDe group, though statistically there was ne diffex-— 
ence. The "natural" strategy of the "good" readers to form 
"sense" units apparently assisted some of these readers, 
thoach. for the most pare, it seems Pikely that they were 
reduced to using much the same processing strategy as was 


used by the Ss in the FLD group. 


The SLG group compared with the SLD group 


Chapter 6 described the formation of these two 


groups. "Good" readers were matched with "poor" readers 
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who had produced approximately equal Vocabulary subtest 
scores but who had achieved RR scores, on the test of 
clustering in recall, which were between 20 and 30 percent- 
age points lower than those achieved by the matching "good" 
readers. The assumption underlying this procedure was that 
these readers possessed approximately equal knowledge of 
verbal concepts, revealed the same propensity to select an 
appropriate information processing strategy for a specific 
verbal task, but the readers in the SLD group produced sub- 
stantially lower ratings in the assessment of their ability 
to use simultaneous synthesis. The comparative status of 
these groups on each of the classifying variables is shown 
TPO UTeS i ht Owl lvl Liem i rlie ite el leoae 

The overall difference in the performances of these 
two groups on the experimental reading tests is reflected in 
the significant main effect for ability groups (F = 48.81, 
df = 4/392, p < .001). The main effect for format has been 
previously reported as a result of the Greco-Latin Square 
analysis on each of these groups--(SLG group: FP = LMC = HMC 
formats but < TW = BL formats; SLD group: LMC < HMC format 
but both < FP = TW = BL formats). This section reports the 
simple main effects for each format separately. The compara- 
tive performances of each of the groups for formats are set 
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The, FP format 
The SLG and SLD. groups differed significantly on the 


mean score they produced on the FP format (F = 65.18, df = 
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Level of Comprehension subtest of COOPERATIVE ENGLISH 
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PiS392eepieewuel). For the SLG and SLD ¢roups, then, 


hypothesis 5A is not supported. 


The TW format 

The mean scores for the groups on this format were 
NOteatantidesutly different -(F (2.0222. dt = 1/392). 0.6.0). 
These data support hypothesis 5B. As with the FLG group, 
the format comprised of short bizarre chunks caused a 
substantial depreciation in the comprehension of the SLG 
group. These results indicate that the performance of the 
Ss in this group was depressed to the same point as that of 
the Ss in the SLD group. It can be concluded, therefore, 
that these "good" readers are prevented from applying their 
"natural" synthesizing strategy by the use of short bizarre 
chunks. 

The TW format was comprehended by the SLD group at 
the same level as the FP format indicating that the members 
ef this group respond to written materials with an inappro-— 
priate mode of chunking. 

Thus, it would seem that grammar plays a minimal 
role in the attempts at language synthesis made by this 
grdadpeear Spoor ereaders. ‘On ithesother hand, the réaction of 
"sood" readers to the presentation of small, non-grammatical 
word groups, indicates that without the opportunity to form 
grammatical units, the drive to effect simultaneous synthe- 


sis of thése readers is frustrated to a significant extent. 
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The LMC format 

The means for the two groups using this format were 
notrstenificantly difierent (F =°0.847, di = 1/392) ns). 
For the SLG and SLD groups hypothesis 5C is upheld. The SLD 
group is capable of effecting simultaneous synthesis, at 
least up to the level of LMCs, provided these are presented 
as quite discrete chunks. It would seem that separate 
presentation is sufficient to initiate the lower level of 
simultaneous synthesis. When these readers are assisted 
with the lower level of simultaneous synthesis in this way, 
they appear to be able to establish the functional relation- 
ships among the units for themselves. The improvement 
effected in the quality of comprehension for these readers 
brought their scores up to the standard of the "good" read- 
ers with whom they had been matched. 

The "good" readers in the SLG group again show that 
the synthesis of grammatical chunks is the approach employed 


by them in a "normal" reading situation. 


The HMC format 

The mean achieved by the SLD group in response to 
teadines this format was significantly below that achieved by 
fhe SLUG croup Cres 60.660, di =11/392, p = - 001) Hypothesis 
5D is ‘thus rejected. Abthough the facilitating eifect of 
the LMC format was sufficient to elevate the comprehension 
Of the SLD Sroup of “pocr readers, to that achieved by the 
SLG group, the HMC format did not produce so dramatic an 


improvement. Since the readers in these groups were matched 
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on their equal knowledge of verbal concepts but a specific 
diftierenece in RR scores, a feasible explanation of the 
lower scores revealed by the SLD group on the HMC format, 
may be that they possess less skill in the information 
processing strategy of simultaneous synthesis. The degree 
of improvement in comprehension effected with the separate 
presentation of LMCs has demonstrated the existence of some 
skill. The embedding of LMCs in the higher level HMCs, 
however, is probably sufficient to prevent these readers 
from separating the LMCs with sufficient efficiency to 
significantly enhance their comprehension. The possibility 
that this can be associated with lower synthesizing skill 
in written, verbal situations is suggested by the lower RR 


scores achieved by the SLD group. 


The BL format 

Although the BL format Is non=-grammatical, at is 
apparent that its (sreater Length and the presence ‘of one or 
more LMCs within it, prevented the comprehension of the SLG 
group being depressed to the standard of the SLD group. The 
result of this was that the ‘comprehension, of Ehis format by 
the SLUG eroup was significantly better tian tChescomprehen— 
sion of it) by the SLO eroup (CF = 16x44 5 ct = ly 302 p= 
,U0l) eS Hypothesis SE de erejectedVon this evidence.) Without 
the aid of separately presented LMCs, the Ss in the sip 
group reverted to the less efficient method of Language pro= 
cessing usually employed by them. Thus, on the one hand, the 


use of non-grammatical chunks impedes the attempts at 
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simultaneous synthesis of "good" college readers and, there- 
fore, adversely affects comprehension. On the other hand, 
since "poor" readers with the characteristics of those in 
the SLD group require specific assistance in order to effect 
simultaneous synthesis, they read the BL format at the same 


standard as they read the FP format. 


ihe tse group compared with the RSR group 


"Good" readers were matched with "poor" readers who 
produced approximately equal Vocabulary subtest scores but 
who had used the information processing strategy of 
successive synthesis in the task calling for clustering in 
recall. Thus, while the RSR group possessed about the same 
knowledge of verbal concepts as the FSG group, they had dis- 
played a tendency to use an inappropriate information pro- 
cessing strategy on a specific verbal task. The comparative 
Status, of these groups on each of the classifying variaples 
Paeesiowiesin Pigures ll ls,, Livt6, biol 7. sand 1A wks. 

The overall difference in the performances of the 
two proups as shown by the sienificant maim effect for 
apilityemmoupe-(F = 42015, df= 1/48, p< 2.001). “these 
analyses indicated a significant main effect for format for 
the SC groupsbut not for the RSR tgroup==(FSC> Fry = ENC = 
HMC formats but < TW = BL formats; RSR: FP = TW = LMC = HMC 
= Bl, formats). The combined main effect, undér the two=way 
dialysis of Variance, for the two groups, was Sihen ba cant 
(Ce moO vd oe ei 192. Dp. <4, 0015; 
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Fig. 11.15. += Distributions of converted scores 
on Vocabulary subtest of COOPERATIVE ENGLISH TEST OF 
READING COMPREHENSION for First Small Good group (n= 
95) matched to Serial Recall group (n=25). 
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each format. The comparative performances for the FSG and 


RSR subgroups for formats are shown in Figure 11.19. 


The FP format 

Despite the approximately equal knowledge of verbal 
concepts possessed by the Ss of these two groups, the mean 
scores on the FP format were significantly different (F = 
ZOVLGy ads = 1/1925 p< .00)). “Hypothesis SA ie retected 
with regard to these two groups. This finding suggests that 
the Ss in the RSR group read at a lower level than the Ss in 
the FSG group because of a difficulty with language synthe- 
sis. The fact that these readers used the information 
processing strategy of successive synthesis in the comple- 
tion of a task strongly biased towards the use of 
simultaneous synthesis suggests that they may attempt to 
identify the meaning of written discourse by summing, in a 


linear manner, the individual words which comprise it. 


The TW format 

The Ss in the RSR group understood the TW format as 
readily as they understood the FP format but the readers in 
the FSG group produced significantly lower scores than on 
the FP format. The effectroft the IW*format on the FSG group 
was to reduce the scores to the level of those produced by 
the RSR group (F = 0.02, df = 1/192, n-s.). For these 
groups, hypothesis 5B is upheld. While the attempts of the 
Ss in the FSG group to effect simultaneous syntheses accord- 


ing to grammatical criteria are plainly disrupted by the 


‘aS ho 
Sk te 
- oe 

bas D284 Pare aie 

-¥aa8 otal’ Ge 
7 — 
re 
rey to opholwoad: is llc onbsoras 


> b@4 ,equeay Ove oeeds a a a xt ee a qe an 
~ @: anaeetdis eer eee fowrat os ; dite 


1 : oeuddeedl 410, > aw) bel wes * iv 


fi Ua eZ 
- 


cade ofeegare guitads aie? <equeesg ue? psona aj \boe 
ott Leeet dant @ 30 baer quome, 22 ty a 


- o¢@ pea deed ash SEAPRE SEAN « bis aesaned gag 


ms 

Lseecetal ett Lees susban? Bana? $4385 saab ad ti 
ee = - : 7 
de ai wi eedteve eviasaoses Io (9070748 guies ea089 


lo agi oes absawu? basgi¢ ; ‘sacnere aeas ieee me > 
. $a 7 


tqantte Yam yoda seds e2eagges eleedsoye aves 


a 7 : : 
» 42 ,gelanee. eC setoogehd weasetve Jo gelnaee S82 ts jau6: 


wsaqucs doide shea Leubivenot oft aie jonas! 
504 ae 


J4 


soe WY ade hoesevabaw quusg #02 edz al 4B & 
j vp > x 
‘ ee sud seasod 2 wil 7 boo 3 0 0 hal Lcslng 


{3a branes 4 


ot mets Sony 6 saviek ohm 


young O87 66407 (a0 4 ee 
“aH 7 ir ilses gore 
deans” 04 ~ q exit alee a obs a 7 


' oan f sy E 
er m Tene dal - 7 bes et 
va rr toete ull tae ee mee 


Percentage Correct 


33:8 


Qs fi 


First Smail Good Group 


“any oa Ow ] 
a7 > 


Serial Recall Group 


1 Ze 3 4 5 


Experimental Formats 


Pipa lie lots Mean Cestwscores organized on the 
basis of the FORMAT factor. Comparison, or First cir li 


Good group (n = 25) with Serial Recall group Coe oan 59) 


- a 
i 
x 
} 
; 
J 
. : 
f we 
(a 
= yam ft 
oe eer : 
“” : _ a 
_ a en ae 7”) 
7 Uidbes 
=“, ie, aes 
i, be wie oe haa ice fil dP op i 
_ diate nae wes 201s 26d.96 | 


+ las ae 108. a abe 
= Pe “init 5 sas a rey | 


+, Gt 18. 


ici) 


presentation of written materials in short, bigarre chunks, 
the "normal" approach of the RSR readers is not disturbed. 
Their understanding of written materials presented in this 
way remains at the low level of performance associated with 


the EP format. 


The LMC format 

The performance of the RSR group on this format was 
different from the other "poor" groups reviewed to this 
point. The LMC format did not enhance their comprehension. 
Since sensitivity to the LMC chunk would appear to involve 
the recognition of an appropriate application for simul- 
taneous synthesis it would seem likely that the Ss in the 
RSR group have generalized the strategy of successive 
synthesis to an inappropriate aspect of the act of comprehen- 
sion of written language. 

As with the other "good" subgroups, the members of 
the FSG group comprehended the LMC format at the same 
standard as they understood the FP format. The means 
obtained by the two groups on this format were significantly 
dit eerentu(t. = a2] 360 .. cf =.) fs 92), p< 001). | hypothesis SC 


is not supported by these data. 


The HMC format 

As with the LMC format the means for the two groups 
were significantly different on the HMC format (F = 25.08, 
ob fea YC Po .001). Hypothesis 5D is, therefore, reject- 


ed. This format did not assist the Ss in the RSR group in 
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identifying the meaning of the material so presented. The 
FSG group comprehended the HMC format as well as they compre- 


hended the FP format. 


The BL format 

The FSG group produced scores consistent with the 
other "good" groups in reading materials displayed by means 
of the BL format--comprehension was severly impaired. 
Again, it can be concluded that the non-grammatical nature 
of the BL chunk was sufficient to inhibit the attempts of 
these readers to effect the simultaneous synthesis that has 
been postulated as a fundamental component in their success- 
ful comprehension of written language. The RSR group read 
this format at the same standard as the other four formats. 
The difference between the are scores of the two groups in 
response to the BL format was not significant (F = 0.12, df 
su PLo2 ns.) . .0n) this evidence, hypothesis SE as Found to 


be tenable. 


The SSG group compared with the Deficit group 

The formation of the Deficit group was carried out 
by selecting the 25 readers from the "poor" group who had 
registered the lowest Vocabulary subtest scores together 
with low RR scores not offset by high RSR scores. The SSG 
group was comprised of the 25 "good" readers who remained 
after the three other “good” groups had been formed. The 
comparative status of these groups on each of the classify- 


ing variables is depicted in Figures 11.20, 11.21, 11.22, 
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and) Pi23. 

The overall difference in the performances of these 
two groups on the experimental reading tests is shown by the 
significant main effect for ability groups (F = 19.35, dit = 
4/192, p.< .001). The main effect for format for the two 
groups, organized for the present two-way analysis of 
variance, barely reached significance (F = 2.88, df = 4/192, 
p <.05). The evaluation of simple main effects of ability 
grouping on each type of format is reported individually for 
each of the five formats. The comparative performances of 


each of these groups for formats are set out in Figure 11.24. 


The FP format 

The difference between the mean scores obtained by 
these twa eroups was significant (F = 16.20, df= 1/192, pe 
.001). Hypothesis 5A is, therefore, not supported by the 


experimental evidence. 


The TW format 

The mean scores for the groups on this format were 
moOctwsiputereantly difference’ = 0.905 di: = 1/92 (one). 
These data support hypothesis 5B with regard to these two 
groups. As with the other three "good" subgroups the format 
comprised of short bizarre chunks caused a substantial drop 
in the comprehension of the SSG group. Again, it is con- 
cluded that these "good" readers are prevented from applying 
eheire "natural synthesizing strategy by the use of Short 


bazarre “chunks. 
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Fig. 11.20 -- Distributions of converted scores 
on Vocabulary subtest of COOPERATIVE ENGLISH TEST OF 
READING COMPREHENSION for Second Small Good group 
(n = 25) matched to Deficit group Cie =p ects 
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Fig. 11.21 -- Distributions of converted scores 
for total sample (N = 325) on Level of Comprehension 
subtest of COOPERATIVE ENGLISH TEST OF READING 


COMPREHENSION for Second Small Good group (n = 25) 
matched to Deficit group (n = 25). 
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Fig. 11.22 -- Distributions of Ratio of Repetition 
percentages for Second Small Good group (n = 25) 
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Fig. 11.23 -- Distributions of Ratio of Serial 
Repetition percentages for Second Small Good group 
(n = 25) matched to. Deficit group (n = 25). 
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The FP format 

The difference between the mean scores obtained by 
these two groups was significant (F = 16.20, df = 1/192, p< 
-001). Hypothesis 5A is, therefore, not supported by the 


experimental evidence. 


The TW format 

The mean scores for the groups on this format were 
notesignificanthy different CF =.0.90, df =) 1/92. nis.) 
These data support hypothesis 5B with regard to these two 
groups. As with the other three "good" subgroups the format 
comprised of short bizarre chunks caused a substantial drop 
in the comprehension of the SSG group. Again, it is con- 
cluded that these "good" readers are prevented from applying 
their "natural" synthesizing strategy by the use of short 


bizarre chunks. 


The LMC format 

The mean scores for the two groups using this format 
were significantly different (F = 11.96, df = 1/192, p < 
-OO1l)}. Thus, for the SSG and Deficit groups, hypothesis 5C 
is rejected. The presentation of written materials by means 
of small grammatical chunks does not assist the Ss in the 
Deficit group in their attempts at comprehension. The 
"sood" readers in the SSG group achieved equivalent scores 
on the LMC and FP formats. The breaking of connected word 
strings into grammatical groups each of which is then 


synthesized into a single entity is, clearly, an internalized 
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Fig. 11.24 -- Mean test scores organized on the 
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strategy for these "good" college readers. 


The HMC format 

The mean produced by the Deficit group on this for- 
mat was significantly below that achieved by the SSG group 
(his 1256 df = U/ 1925 5 < 2001). Hypothesis, 5D, is thus 
rejected. Again, the HMC format did not show any tendency 
to improve the comprehension of the Deficit group. The 
"good" readers once more demonstrated that they are able to 
deal efficiently with a chunked format provided that format 
consists of word groups displaying grammatical unity or 
having the potential to be grouped into a grammatical unit 


or units. 


The BL format 

The difference in the mean comprehension scores of 
these two groups on this format was not significant (F = 
fe 4 sdte = Loe ns.) LOY Chese two. eroups, then. 
hypothesis 5E is found to be supported by the experimental 
evidence. While the non-grammatical nature of the chunks 
used in the BL format had no measurable impact on the compre- 
hension. of the Ss in the Deficit group, it. did cause the 
comprehension of the Ss in the SSG group to drop sharply. 

From the effects of the five formats on these two 
groups it can be concluded that the Ss comprising the SSG 
group process written language in much the same way as the 
other "good" readers whose data have already been analyzed. 


The members of the Deficit group were consistent in their 
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response to all five formats. All scores were low and 

there was no significant difference among them. Although 
the RR scores for this group were lower than for any of the 
other groups except the RSR group, their low Vocabulary sub- 
test scores suggest that it is a severe deficiency in verbal 
concepts that is inhibiting the comprehension of these read- 
ers. On the basis of the low RR scores, however, it could 
have been predicted that these Ss would probably have had 
trouble with the comprehension of written materials even if 
their knowledge of verbal concepts had been adequate. It is 
contended, however, that comprehension is blocked at the an- 
tecedent point of the knowledge of the concepts that should 
be available for synthesis. There is specific evidence 

Ghat these Ss do not possess “sutfictent jconcepts to permit 


successful reading at the college level. 


Summary 


The purpose of this section has been to provide a 
direct comparison of subgroups of "good" readers with sub- 
groups of "poor" readers with whom eae had been matched on 
¢ertain criteria. These criteria were established to permit 
the highlighting of the role played by the information 
processing strategy of simultaneous synthesis in the com- 
prehension of written language by college level readers. 

Three variables were used to classify and match Ss. 


These were the scores achieved on the Level of Comprehension 
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and Vocabulary subtests of the Cooperative English Test of 
Reading Comprehension and the RR (or RSR) scores derived 
from the test of clustering in recall. The RSR scores were 
used in place of the RR scores where the former were larger, 
indicating a preference for successive synthesis over 
simultaneous synthesis. 

By using the scores on these tests to categorize Ss 
it was possible to match certain "good" readers with 
specific "poor" readers and, thus, to examine the differ- 
ences between their performances on the experimental reading 
tests with some precision. In this way, "good" readers were 
matched with "poor" readers who showed approximately the 
same knowledge of concepts, the same ability to select an 
appropriate information processing strategy for a specific 
verbal task, and about the same level of performance in 
applying simultaneous synthesis to the completion of that 
same task. It was discovered that ingen “sood" readers 
synthesized the verbal concepts, and the interacting syn- 
tactic and semantic information, conveyed in words, largely 
by means of grammatically motivated simultaneous synthesis. 
The "poor" readers, matched with these "good" readers, 
revealed no such strategy which assisted their attempts to 
apprehend the meaning of written discourse. These “Doon 
readers could be encouraged to comprehend at the same level 
as the "good" readers, however, by presenting written 
materials to them by means of small grammatical chunks (LMCs). 


Apparently, viewing these chunks in isolation was sufficient 
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So 


to permit such readers to see their underlying unity and to 
synthesize accordingly. From this finding it can be con- 
cluded that some "poor" college readers comprehend written 
materials at an indifferent level largely because they have 
not learned how to apply the information processing strategy 
of simultaneous synthesis to written language. This 
evidence further indicates that the deficiency in synthesis 
with these readers is at the "word group level" rather than 
the “functional rote ens tine ley aie! That is, the individu- 
al presentation of LMCs is sufficient to lift the comprehen- 
sion of these readers to that of the etlea readers with 
whom they had been matched. ae be assumed, therefore, 
that the higher level of simultaneous synthesis which 
establishes functional relationships, presents no difficul- 
ties for these readers provided they have been assisted to 
successfully amalgamate individual words into meaningful, 
grammatical units. 

The presentation of HMCs to this group of ~ poor” 
readers produced the same degree of improvement in their 
comprehension. The reason for this response to the HMC for- 
mat which was created by the reconstitution of LMC chunks is 
less clear. Tt “ts possible that the unified nature of these 
larger chunks permitted these readers to perceive both the 
LMCs of which the larger chunk was comprised and the 
relationships operating Podese ue LMCs within the HMC. 
This possibility raises the question of the upward limit for 


the size of reconstituted chunks that are capable ra lee 
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triggering the information processing strategy of 
simultaneous synthesis in readers of this type. 

"Good" readers were also matched with "poor" readers 
who possessed the same knowledge of verbal concepts, 
revealed the same ability to select an appropriate inforn- 
ation processing strategy for avwwpecific verbal task. but 
who performed at a substantially lower level in employing 
the simultaneous synthesis that was required for the 
completion of that task. 

The "good" readers with whom these "poor" readers 
had been matched produced the same pattern of performance as 
the "good" readers discussed above. It was found that by 
the chunking of written language into LMCs that were dis- 
played separately, it was possible to lift the standard of 
comprehension of these "poor" readers to the same level as 
that achieved by the "good" readers with whom they had been 
matched. Again, it can be assumed from this, that the 
higher level of simultaneous synthesis which permits the 
apprehension of functional relationships, presents no dif- 
ficulties for these readers, provided they have been assist- 
ed to make the first step of integrating individual words 
into meaningful, grammatical units. 

The presentation of HMC chunks to these "poor" 
teaders: did not, initiate synthesis to) ithe: same: extent as the 
separate presentation of LMC chunks. The reason for this 
would appear to be that, although HMCs are comprised of 


LMCs, the LMCs have to be isolated by the reader before 
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their synthesis can be effected. Either this has to occur 
as a more or less independent process which is then followed 
by the establishment of inter-unit relationships, or, the 
entire HMC chunk is synthesized as a single unit. Since the 
latter would somehow require the simultaneous synthesis of 
LMC like units and the apprehension of the relationships in 
which they stand to each other, this explanation is rejected 
as not feasible. A more likely reason for the comparative 
failure of the HMC chunk is the inability of this type of 
reader to separate LMCs and synthesize them as independent 
entities. In this case, synthesis fails because of an ap- 
parent inability to discern individual LMCs when they are 
subsumed within higher level units. That this is a 
deficiency in the ability to effect simultaneous synthesis, 
under specific circumstances, is suggested by the lower RR 
scores produced by this group of readers. 

"Good" readers were also matched with "poor" readers 
who possessed approximately the same knowledge of verbal 
concepts but who chose the inappropriate information proces- 
sing strategy of successive synthesis for the clustering in 
recall task. Apparently successive synthesis was applied 
inappropriately to the initial aspects of the receptive 
processing of written language. Comprehension of written 
materials by this group of readers was not enhanced by any 
format. It can be concluded from these findings that these 
readers process written language a word or two at a time. 


Finally, "good" readers were matched with "poor" 


ee See ” Am — 
le a - 7 7 
Sis as) ee oe 7 a 
16 "Y > anal witae tad3 te Ame sivet 

> VAY 
bewol kod ase? 7 sane an 


a 
give aration 
eae eee 
au 7) aoe —_— eat saye'e 


an a a so 
one say at Fostoges) « 
4 y oA IGiA93 4 7s, anioanttend ge oid d 
_ si. 
LE wel seqetque obs: puede sone as town * 


rage jlgived cena 6st ota A ane om 

‘eHiet vad et: snaee 9 OM ws ia e- — ot 
ised oda an Pho Ke wratRe 19bawd 
» enn Wil Tih »Fabdd age’ codes aldg! ay ¢ ‘ can 
. aa pile e361 lavobivedal azaqekh (eg nih 


tdast Tae : 


Y i) 
ah etdy Feet? etiew fend pongid isanie euseda 


1 
ieedde¢e adogses foete (aaet26 'e8 eaPidda ede Hl yD Lotteb 
: _ a 
; r _ an 
te ont 97 S848 we eo? )— 82 »66 ial 922 o:3) awbau 
7 : 


caeahaes AM seers (aid? cc aunatre 7 aoe 
sishaae “yaoq” O88 adage ein, Grey exebeay nae? "1. ae 
oe Se aghalverd oan seu 4 Larenilentie 6 ss 
ot samabtel, esessqgusgqauk v3 ety en ad : 
ot gateesayds ode) vor senetser= ae ra J 
Coslqqu eas j 2s sitar susaevecie gi san2 : ‘an 
su bsyoret an, Io. esseqne dar shak — Evans sora 
owiehay icioniaiahaainenendeae ' ‘i aes te ; 
up ss sans aid ‘back 20 ae va 


354 


readers who had a significantly poorer knowledge of verbal 
concepts and who achieved much lower RR scores. These 
"poor" readers had selected an appropriate information pro- 
cessing strategy for the clustering in recall task but they 
performed very poorly on it. Comprehension of written 


! 


materials by this group of "poor" readers was not enhanced 
by any format. It is concluded that these Ss did not 


possess the verbal concepts required for success in college 


level reading. 


Summary 


This chapter has shown that, for this sample, the 
ability to select the appropriate information processing 
strategy for the completion of the clustering in recall task 
is positively and significantly related to ability to under- 
stand reading materials though, again, success in this test 
did not ensure the successful comprehension of written 
language. While no specific unit of written Language pro- 
cessing could be identified for the total sample, consider- 
able evidence was produced that suggested that the "good" 
readers in the sample base their written language processing 
on the lower major constituent (LMC), and "poor" readers 
operate on only one or two words at a time. A large body of 
data has been examined which suggests that the difference 
between most of the "poor" readers in this sample and the 
"sood" readers, is the inability of the "poor" readers to 


effect the simultaneous synthesis of the verbal concepts and 
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the interacting syntactic and semantic information conveyed 


by the words comprising continuous, written discourse. 
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CHAPTER 12 
SUMMARY, FINDINGS, CONCLUSIONS, AND IMPLICATIONS 
introdwetion 


Throughout this study the term "information proces- 
sing has occurred. Much of what has been proposed as 
theory, and all the experimentation that has been effected, 
has been based on the assumption that when a person reads he 
is processing information. Although the term has been used 
im a quite specific way, the breadth of the oricinal concept 
has not béen diminished. Reading, as information processing, 
remains an aspect of an organism's attempts to come to terms 
with its environment by dealing with the external stimuli 
that tpn ee spon 1. In this case, the organism is the 
human species, and the specific type of information proces- 
sing that has been focussed upon is uniquely human. The 
general processing activities employed, however, are 
strikingly similar to those employed by other organisms in 
dealing with incoming stimuli. They are also yery similar 
to the other processing activities employed by human beings 
in performing different non-reading tasks. What is differ- 
ent about the information processing that 16 encompassed by 
the term. treading” ais that it. nequires a special “and highly 
complex integration of different information processing 
abilities. Such processing abilities range from those at a 
purely sensory level to other forms of highly complicated, 
cognitive activity. In reading, the emphasis on different 
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information processing abilities will vary accordine to the 

stage of acquisition being considered. The bezinning stages 
of reading call for a different emphasis from that required 

in the later acquisitive stages or that used when the stage 

of accomplished reading has been reached. 

The chief purpose of this study was to investigate 
the» vole of simultaneous isynthesis in the reading of college 
level adults. Ancillary purposes were to determine the 
Felationship between their ability to select an appropriate 
information processing strategy for the recall task and their 
comprehension of written materials; and to investigate units 
of written language processing employed by college readers. 

This chapter will present a brief summary of the 
study and its findings. The conclusions that are feasible 
in the light of’ these findings will be presented and the 
implications arising from the investigation will also be 
examined. in addtcion, “certain limitations of sthe study 
Wiblebe dascussed and proposals: for further research wili be 


put forward. 


Summary On SChemot Udy, 


Because the study was essentially concerned with an 
investigation of the importance of the simultaneots synathe= 
sis of words in the comprehension of written language, a 
review of the literature relating to the synthesis of in- 
coming, language-mediated messages was carried out. As an 


important ecet of “this, consideration was given” to the 
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literature dealing with the influence of grammar on recep- 
tive eanguagesyprocessine., Lhig. din: turn, led to.the review 
ofthe tteratune melating to grammar and reading, and hence, 
to the critical review of the studies that have been con- 
ducted on language chunking and reading. 

From this) review of the Literature a theoretical 
position was developed which proposed the probable part 
played by the information processing strategy of simultane- 
ous synthesis in the comprehension of written language. 

This theory was then translated into a set of hypotheses 
susceptible to empirical testing. The study which has been 
reported here was designed to provide these empirical tests 
and thus permit the drawing of strong inferences about the 
hypotheses generated from the theory. 

the itheoretical position, was. outlined in Chapter 5. 
It stressed the importance of a knowledge of grammar in the 
simultaneous synthesis by a fluent reader, of the words 
comprising written) discourse « Two levels: of samultaneous 
synthesis were proposed and the function of grammar in the 
epi ecting, Ofeceach) waisi.outhined.. To, evaluates thesredation= 
ship between grammar and simultaneous synthesis, various 
synthesizing strategies were imposed upon readers by present- 
ing them with written materials chunked in different ways. 
Accordinely., for the display of reading) materials. four dit 
ferent types of chunks were used in addition to a "normal" 
format. 


The IBM 1500 Instructional System was used to permit 
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the completely separate presentation of each chunk or the 
connected presentation of the normal format... The use of 

the IBM 1500 Instructional System meant that Ss had to read 
from CRI sereens. Because this was an atypical reading 
situation, Ss' reactions to interaction with the system were 
gathered and collated. 

Five different testing procedures were employed to 
avoid any bias in the findings that may have stemmed from 
the use of a single-.testing procedure and to permit the use 
of a balanced, though incomplete, experimental design. 

Three basic test types were employed to create these five 
testing procedures. The first type made use of the cloze 
procedure which was applied to the five passages used in the 
study. The second was based on the application of five 
linguistic algorithms to various sentences in each passage. 
Facet design was used to control the production of the 
multiple choice distractor statements associated with each 
question. These tests were used in pre-test and pre-test: 
post-test situations. The third type of test was based 
solely on facet design. Two facets were employed and the 
tests thus produced were also used in pre-test and pre-test: 
VoOst= Gest cltuations. (‘the five test procedures, stherefore:, 
Wana) (ether Gloze test, CCl), Gb) the chingupsticm falecori thm 
Hoste-Gest s(GAP)e (ce) the Linguistic algorithm pre-test:post— 
fest (LAPP): (d) the facet design post-test (FDP); (e) the 
facet design pre-test:post-test (FDPP). These test proced- 
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passages. 

The experimental sample was drawn from a population 
of 631 volunteer undergraduate university students register- 
ed in) the Faculty of Education at the University of Alberta. 
Three hundred and twenty-five Ss were selected from this 
population and, in general, were haphazardly assigned to one 
of five experimental groups. 

The data pertinent to units of written language pro- 
cessing, types of formats, and the role of simultaneous 
synthesis in the comprehension of written language, were 
evaluated with a variety of statistical techniques. These 
included product-moment correlation, t-tests, and analysis 


of variance procedures. 


Main Findings and General Conclusions 


In this section the most significant findings from 
Chapters 10 and 11 are summarized. The conclusions which 


these findings imply are also discussed. 
Main Findings 


The detailed findings presented in Chapters 10 and ll 
demonstrate that from this sample of college level Ss at 
least five significantly different types of readers have 


been identified. 


Seed: Chapter 6. 
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Types of college readers 


These college readers can be typed as follows: (a) 
"good" readers who, for the most part, achieved scores 
above the sample median in the comprehension subtest of the 
standardized reading test and chose simultaneous synthesis 
as the appropriate information processing strategy for the 
recall task in which they recorded high recall scores; (b) 
"poor" readers who achieved poor scores (in a relative 
sense) in the comprehension subtest of the standardized 
reading test but good scores on the vocabulary subtest and 
chose simultaneous synthesis as the appropriate information 
processing strategy for the recall task in which they pro- 
duced high scores; (c) "poor" readers who achieved poor 
scores on the comprehension subtest of the standardized 
reading test but good scores on the vocabulary subtest and 
selected simultaneous synthesis as the appropriate infor- 
mation processing strategy for the recall task but achieved 
recall scores slightly below the sample average using that 
strategy; (d) "poor" readers who achieved poor scores on 
the comprehension subtest of the standardized reading test 
but good scores on the vocabulary subtest and chose succes- 
sive synthesis as the information processing strategy 
appropriate)! for thes recall task but»recorded low®recail 
scores which reflected higher successive synthesis indices 
than simultaneous synthesis indices; and finally, (e) "poor" 
readers who produced poor scores in both subtests of the 


standardized reading test and chose simultaneous synthesis as 
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the appropriate information processing strategy for the re- 
call task but recorded very low scores using that strategy. 
It should be noted that readers of the types described under 
(b), (c), and (d) cannot be separated into these discrete 
types on the basis of their performances on either of the 
subtests of the standardized reading test. The separation 
described was effected using response to the recall task as 
the means of categorization. Despite the apparent similar- 
ity of the reading level of these three types of readers, 
each of them, as well as the types described under (a) and 
(e) above, revealed a distinctive pattern of responses to 
the five formats used for the presentation of written 
materials in this study. At all times, the performances of 
Ss on the five experimental tests of reading, devised 
specifically for this study, are reviewed in terms of read- 
ing ability or disability defined as deriving meaning from 


written language. 


"Good" readers 

The four groups of "good" readers all produced high 
Vocabulary subtest scores in addition to achieving high 
Level of Comprehension subtest scores. 

All of the 150 Ss who were classified as "good" 
readers for the purposes of this investigation selected the 
information processing strategy of simultaneous synthesis 
for the recall task. That is, all of these "good" readers 
indicated an ability to select the appropriate information 


processing strategy for the completion of a visual-verbal 
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task strongly biased toward the use of simultaneous synthe- 
sis. Their recall scores were, for the most part, equal to, 
or higher than, the sample average. 


The four groups of "good" readers revealed striking- 
ly similar profiles of average scores on the tests associated 
with the reading materials presented by means of the five 
different formats. 

Within each group, statistically equivalent mean 
scores were achieved on the tests of comprehension of the 
passages displayed by means of the FP, the LMC, and the HMC 
formats. However, each "good" group read the passages 
presented in the TW and BL formats at levels significantly 
below those achieved in reading materials displayed by means 
of the other formats. That is, while the passages present- 
ed by means of chunks created by the application of gram- 
matical criteria were comprehended by these "good" readers 
as well as the passages displayed in a "normal" format, the 
passages presented in chunks which did not possess grammati- 


cal unity were comprehended at substantially lower levels. 


"Poor" readers 

The four groups of "poor" readers produced quite 
distinctive patterns of responses to the various tests 
employed for the collection of data in this study. The main 
findings relating to each such group, therefore, will be 


summarized separately. 


The Firet Large Difference group (FLD group). This 


group of "poor" readers achieved high Vocabulary subtest 
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scores. In fact, the mean vocabulary score for this group 
was equal to that of the First Large Good group (FLG group). 
Level of Comprehension subtest scores, however, were in the 
lower half of such scores for the total sample. 

Bachvotethe 90 Ss who comprised this vegrouprcf poor 
readers selected the information processing strategy of 
simultaneous synthesis for the recall task. Using this 
approach for the recall task these Ss earned recall scores 
that were equal to, or higher than, the sample average. 

In response to the various comprehension tests 
based on the passages displayed in the five different formats 
the Ss in this group achieved equivalent scores on the FP, 


TW, and BL formats. Their scores on the LMC and HMC formats 


were not significantly different, though both these formats 
were comprehended at levels significantly superior to those 
achieved on the remaining three formats. In other words, 
these readers understood written language substantially 
better when it was presented to them in the form of sepa- 
rately displayed grammatical chunks than when it was 
presented to them in a "normal" way (i.e., by means of 
continuous prose) or by means of short or long chunks 
neither of which possessed grammatical unity. 

The Second Large Difference proup (SLD group). The 
members of the SLD group also recorded high Vocabulary sub- 
test scores. The mean vocabulary score achieved by this 
group was equal to that achieved by the Second Large Good 


group (SLG group) of readers. Again, however, Level of 
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Comprehension subtest scores were in the oe eet of such 
scores for the total sample. 

Each of the 50 Ss in this group chose simultaneous 
synthesis as the information processing strategy appropriate 
for the completion of the recall test. The recall scores 
produced by these Ss, however, were below the sample average. 

The comprehension tests of the passages displayed by 
the five formats produced equivalent results in response to 
the FP, TW, and BL formats. The Ss in this group comprehen- 
ded the passages presented in the LMC and the HMC formats at 
levels superior to materials presented by means of the FP, 
TW, and BL formats. Unlike the Ss in the FLD group, the Ss 
in the SLD group comprehended the passages displayed in the 
LMC format significantly better than they comprehended the 
passages which made use of the HMC format. In general terms, 
these findings mean that these readers understood written 
language significantly better when it was displayed for them 
in the form of separately presented grammatical chunks than 
whem if was displayed in a "normal" way (i.¢., by means of 
continuous prose), or by means of short or long chunks 
neither of which possessed grammatical unity. The pattern 
of comprehension responses of the members of this group 
differed from those of the members of the FLD group in that 
short grammatical chunks (LMCs) were understood better than 
long grammatical chunks (HMCs). 

The RSR group. This group of 25 "noor" readers 


also achieved high Vocabulary subtest scores. The mean 
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vocabulary sicore for this group! was equal to that of the 
First Small Good group (FSG group). The scores produced in 
the Level of Comprehension subtest were substantially below 
the average for the total sample. 

The Ss who comprised this group apparently all 
selected the information processing strategy of successive 
synthesis Utor the recall itask.. The usevol thisustratecy 
produced recall results which were very markedly below the 
mean recall score for the total sample. 

The comprehension tests associated with the passages 
which were displayed by means of the five different formats 
produced statistically equal mean scores with the Ss in this 
eroup. That is, the standard of comprehension of the RSR 
readers was not differentially affected by the use of long 
or short grammatical or non-grammatical chunks or by the 
use of "normal" connected prose. The level of comprehension 
across all five formats was about equal to the lowest level 
achieved by.any of the groups analyzed ta this point. 

the Deficit group, They Sé in this ¢rowp were the 
only ones who produced relatively low Vocabulary subtest 
scores. The mean for the group was lower than the mean 
quoted by the test manual for the lowest quartile of college 
sophomores. The Level of Comprehension subtest scores for 
these Ss were equally low. In both tests the means for this 
proup were substantially below the means for the full sample. 

The members of the group all made use of the infor- 


mation processing strategy of simultaneous synthesis for the 
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completion of the recall task. The results achieved, how- 
ever, were very much lower than the mean produced by the 
total sample. 

With the Ss in this group, the tests used to assess 
the comprehension of the passages presented by means of the 
five different formats produced statistically equivalent 
results). In general terms, this finding means that the 
standard of comprehension of the Deficit readers was not 
affected by the use of long or short grammatical or non- 
grammatical chunks or by the use of "normal" connected 
prose. As with the RSR group, the level of comprehension 
across all five formats was approximately equal to the 


lowest level produced by any of the other seven groups. 


General Conclusions 


Verbal concepts and comprehension 


A positive and significant correlation between a 
knowledge of verbal concepts and the comprehension of 
written language has earlier been reported for the total 
sample involved in this study. Clearly, for college students 
like those in the present study, a knowledge of verbal con- 
cepts is necessary for the understanding of written language. 
The fact that approximately 84% of the 150 "poor" 
readers in this sample produced vocabulary scores equivalent 
to "good" readers with whom they had been matched, yet 
failed to produce equally "good" comprehension scores, demon- 


strates that while a knowledge of verbal concepts is 
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necessary for the comprehension of written language, it is 
not a sufficient condition to ensure that such comprehension 


will occur. 


The selection of an appropriate infarmation processing 
strategy 


In the sample under investigation, no S who apparent- 
ly selected successive synthesis for the completion of the 
recall task, produced a Level of Comprehension subtest score 
thattitted «into: the top half of such scores for the total 
sample. It was postulated in Chapter 5 that both simultane- 
ous and successive syntheses are necessary for the comprehen- 
sion of written language. It was further postulated, 
however, that each of these must be employed at appropriate 
points in the processing of written language if comprehension 
is to take place. The recall task was strongly biased 
towards the use of simultaneous synthesis. Thus, it can be 
concluded that those Ss who appeared to choose successive 
synthesis for the recall test displayed a distinct tendency 
to employ an inappropriate information processing strategy 
for a visual-verbal task. Since the 25 Ss who comprised the 
RSR group all displayed as high vocabulary scores as the 25 
"zsood'" readers with whom they had been matched, it is reason- 
able to conclude that their demonstrated propensity to choose 
an inappropriate information processing strategy for a 
specific task suggests that they employ such a strategy for 
the receptive processing of written language. The result of 


thigvis, apparently, a poor Level of comprehension. 
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On the basis of this evidence it can be concluded 
that the ability to select thé appropriate information pro- 
cessing strategy appears to be a necessary condition for the 
comprehension of written language. Eighty-three per cent of 
the 150 relatively "poor" readers in the sample did select 
the appropriate information processing strategy for the 
recall task and did possess a good knowledge of verbal con- 
cepts. Notwithstanding such performances these Ss still 
recorded low Level of Comprehension subtest scores. This 
indicates that, while the ability to select an appropriate 
information processing strategy, in addition to possessing 
an adequate knowledge of verbal concepts, is a necessary 
condition for the comprehension of written language, it is 


not a sufficient condition to ensure that comprehension. 


Level of performance on a task involving simultaneous 
synthesis 


A positive and significant correlation between 
scores on the Level of Comprehension subtest and the scores 
on the recall task has been reported previously. In 
addition, no S who achieved a good comprehension score, 
produced a low recall score. On the other hand, 50 "poor" 
readers recorded an adequate knowledge of verbal concepts, 
selected the appropriate information processing strategy for 
the recall task in which they produced good scores, yet 
produced Level of Comprehension subtest scores which placed 
them in the lower half of the sample on this criterion. 


On the basis of this evidence, it can be concluded 
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that level of performance in simultaneous synthesis is 
related, in some important way, with the Level of Comprehen- 
sion subtest scores of college readers such as those in this 
sample. It has been pointed out, however, that a high 
standard of Reo eadee in a related task calling for 
simultaneous synthesis, even when combined with an adequate 
knowledge of verbal concepts, does not ensure that written 


language will be processed with comprehension. 


Colbegesreaders iand reading strategies 


As*reported in the section on Main Findings, five 
types of college readers could be identified in the sample 
of Ss used in this study. The distinctive patterns of res- 
ponses to the five experimental comprehension tests, 
produced by these different types of readers, permit the 
drawing of general conclusions about the reading strategies 


employed by such readers. 


"Good" college readers 

These findings strongly suggest that these "good" 
college readers typically make use of their internalized, 
tacit knowledge of grammatical structure when they read. 
That this structure is fundamentally similar to that 
employed by the writer in his production of a specific prose 
passage, is indicated by the high level of comprehension of 
that passage by such readers. That is, both writer and 
reader, in performing their respective production and per- 


ception tasks, make use of markedly similar non-visual 
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knowledge--the grammar of the language (F. Smith, 1973; 
Goodman, 1973). The basic unit of this grammatical struct- 
ure employed by these "good" readers, and therefore, by 

the writers of the passages, is the lowest major constituent 
(LMC) used in this study, or a grammatical unit that is ex- 
tremely simi lar’ tovit.) This! conclusion is basedton) the fact 
that three of the formats that were comprehended at equal 
levels by the "good" readers made use of chunks that were 
comprised of one complete LMC (the LMC format), several 
complete LMCs (the HMC format), and many complete LMCs (the 
FP or normal format). 

Support for this conclusion is provided by the levels 
of comprehension achieved by the "good" readers on the 
passages presented by means of the short bizarre chunks (the 
TW format) and the long bizarre chunks (the BL format). Each 
of these formats, the chunks of which specifically lacked 
grammatical unity, impaired the comprehension of the "good" 
readers. The TW format consisted almost exclusively of dis- 
rupted LMCs. The BL format did not display grammatically 
complete units in that, while some LMCs were found in most 
BL chunks, the beginning and ending of each such unit con- 
Bisted ‘only of parte of LMCs. Thus, where a reader's 
Matural® reading strategy involved the discerning; of (LMC-—type 
units im ‘the word! strings comprising written sentences, this 
strategy was frustrated by the completely discrete present- 
ation of word groups that were not LMCs or an exact number 


of amalgamated LMCs. That some "good" readers comprehended 
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thesbi format «sienifitcantly betternethan cthesiW formatesue— 
gests that these readers were able to identify some LMC units 
and thus apprehended more of the meaning of such texts than 
when all chunks were completely bizarre, grammatically. The 
response protocols of these Ss suggested that, for them, the 
long bizarre chunks impeded their attempts to establish the 
functional relationships operating within sentences. Thus, 
an important component contributing to the meaning of the 
passages so presented, was rendered extremely difficult of 
access for these readers. | 

It can be concluded, then, that college readers, 
such as the "good" readers involved in this study, typically 
employ a reading strategy that makes use of one level of 
simultaneous synthesis to find complete grammatical entities 
such as noun group, verb group, prepositional group, and so 
on. It can be further concluded that, by means of another 
level of simultaneous synthesis, the functional relation- 
ships that obtain amongst these word groups in sentences, 
ee, euprect wf, enject of, moditier of verb, and the elike, 
together with the semantic information they convey, are 
established. In this way, it can be seen thats at Least) ione 
aspect of the process of the comprehension of written 
language by "good" readers, involves the constitution of 
grammatical entities and the repeated reconstitution of these 
units into higher level units that reveal within-sentence 
relationships. That the ability to do this depends upon 


knowledge possessed by the reader rather than overtly 
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signalled information from the page has been cogently 


arguedaby both Smith 61973) and Goodman (1973) ; 


"Poor" college readers 

In the section devoted to the summary of the find- 
ings it was shown that the 150 Ss who obtained the lowest 
scores on the Level of Comprehension subtest could be sub- 
divided into four groups of "poor" readers. These have been 
designated as the First Large Difference group (FLD group), 
the Second Large Difference group (SLD group), the Serial 
Recall Group (RSR group), and the Deficit group respectively. 
The general conclusions which Fallen will be presented for 
each of these groups separately. 

The FLD group. This group of “poor” readers has 
been described as a "difference" group after the usage of 
Cromer (1970). That is, the typical mode of response to 
written input for these readers is “different" from that of 
"sood'" readers with whom they are similar in other basic 
respects. The "difference poor" readers identified by Cromer 
had been matched with "good" readers on the basis of 1.Q. 
and knowledge of verbal concepts. In the present study the 
Wdifference poor" readers were matched with “good” readers 
on knowledge of verbal concepts and level of performance on a 
task calling for simultaneous synthesis. 

The findings of this study permit the drawing of = 
similar conclusion to that of Cromer. These "poor" readers 
were "different" from the "good" readers with whom they had 


been matched in that they failed to discern a meaningful, 


ies | © | 


yineagou! Heed . aku 
ceren winkea ns 40000. 8 a im | 
) seve 


wssbes 2 ; 38 


a:1 €f 
~bue? «45 ba. Oe 1 oF badovsh satgens ee a * 


iaswoal #427 benlag¢o wig ot aes an’ sats wna _— of al 
: o a 7 : 

“dus ef bleva’ Se0dtae eatekedargeed te haved wa ae ase’ 
S 

szvatest Baal Ve. aque ay yun? ngml bi bheth. 


776 ® 2 5 a | 


. 17) grete “otethie »q34 vert ud? 48 ovvemabaad 


Lie!) avesy taee7ebtL¢ ‘unad rer ade 


~~ 


: S119 , \WuPt 
é ad swaes- oe-6eg Stab Dud and hoe ,f0ou4 420) quate liste 
a; oe ' (‘iw wolfolt Astiw Adcoisn{2e65 letegua, vi 
¥ietaiaget egaetg, seeks jon ae 


a 
has YsnHeq” 26, SOR: OF $3535 Bis adt 


- 
io ear of 9 sla oucaqg “seweve? 2th" # an Bed bsoees 
La : 
, ; ” (Otel) pp 
; suidgeds 16 A&ee iseiqe?, ene .8b, 2681 es >? 308 
a) 
Jani aa “enaun tate ao) weedeat Goods Gal Tuga Be 
; : ‘ ’ 7 
sf ne 4 78 Pre at ‘ oe >a € ote eg oocdw eee erebes7 1? ; 
“" 7 - ~ —. 
aur) -¢ in tiivoeh! atsebent 160q ani eteFith ent athe dia 


,.o,.4° 8 ‘Aen 641) OF ny obe &2 "haw" dsie badsjee wont be 


i vba 4s San0Gny SUF AL. ye Pguenes ladvav 46 syeuinonl tl 


Saear 


atte. 
cubuws “eeay” @ilw betlatan GUY ATEbeRT “goeq v9.00 be 


ih am ¢oneatalta@:' 20 Level Boe athesans Levu? ‘4e areas! ' 

aheadsexe actenesiivatn =at, ath pass iW 

» ke galuasn oily hea yee2s e143 YF anatband 
Ty) 


& re 
inbes3 "100" aeov? bial se vgnle 2 


ale 


ae ‘a wae. ‘ 
bad ewes ate — sinker’ “bon sito vad ett” 
4 Sug abate "ualnes ee 
uawianse P ors: od pales a 


’ 
, ee a 2a 2S 


374 


grammatical structure within written input. This conclusion 
is based on the finding that these Ss read the normal (FP) 
andebigarre formats e(TWiandUSL)iateequivalentatevelsreelt 
can be concluded, therefore, that the customary reading 
strategy of this group of college students does not involve 
the synthesis of individual words into grammatical groups. 
The lack of a significant difference in the level of under- 
standing of passages displayed in the form of connected 
prose, in the form of separate two-word chunks, or in the 
form of separate, lionger, non-grammatical chunks, strongly 
Suggests that these readers normally respond to written 
language a word or two at a time. For these readers, 
language, in its written form, is processed in an essential- 
ly linear fashion. The meaning of a written sentence is 
pursued by a process of simple summation of individual word 
meanings. 

The’ Ss* in ‘thet FLDs group obtained? their best results 
on the formats comprised of grammatical chunks. In fact, 
these readers performed as well in reading the "grammatical" 
formats as their matched “good" group did on either these 
formats or the normal format. Thus, it can be concluded 
that the display of written materials in the form of gram- 
matical chunks enhances the comprehension of these "poor" 
readers to the extent that they read like "good" readers. 

It is evident that some "poor" college readers, like 
those in this group, are capable of the synthesis of groups 


of words into single entities and of inter-relating such 
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units to discover the functional relationships within 
sentences. It is also evident that they can still operate 
in this way when they are confronted with longer grammatical 
chunks amalgamated from several lower level grammatical 
units. Typically, however, they do not do this when the 
units for synthesis have to be identified, by them, from 
continuous word strings such as occur in longer, complex 
sentences. 

The results achieved by these Ss in the test of 
clustering in recall and in the tests of comprehension 
associated with the grammatical formats, plus the fact that, 
apparently, they have no difficulty in comprehending spoken 
language, suggests that the problem in simultaneous synthe- 
sis experienced by them is peculiar to continuous written 
languages: «Specifically, the inhibiting factor for these 
readers appears to be an inability to delineate the words 
which possess the potential for synthesis. When this pro- 
cess of delineation is fully, or even partially, effected 
for them, they are able. to synthesize as efficiently as) the 
"sood" readers in the sample. The difficulty experienced by 
these readers does not appear to be a deficiency in the 
grammatical aspect of non-visual knowledge. The inhibiting 
factor seems to be that these readers do not have the ability 
to apply this knowledge to connected strings of written words. 

It was proposed in Chapter 5 that the chunking of 
connected prose is a product of focal attention which is 


guided by the reader's internalized knowledge of the grammar 
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of his language. In the reception of spoken language the 
operation of focal attention in this way is extensively 
assisted by the stress, pitch, juncture, intonation, and 
gestural signals provided by the speaker of the communica- 
tion. In dealing with written language the reader, in 
large measure, has to generate hypotheses about this type of 
information in word strings, himself. It seems extremely 
likely that a substantial proportion of the college readers 
in the sample employed in this study are not able to deal 
with this step in reading by the application of focal 
attention as they are in the receptive processing of speech. 
Thus, focal attention, which, with an accomplished reader, 
would be devoted, for the most part, to the synthesis and 
inter-relating of the words which are segmented by pre- 
attentional processes, is diverted to the consideration of 
individual words. “In ‘this way, the automatism of preattenti- 
onal processes is lost and word-by-word reading occurs with 
the result of a substantial reduction in meaning. That is, 
the component of the meaning of written language that is 
contributed by the full appreciation of the syntactic and 
semantic function of words occurring in groups, together 
with the consideration of the relationships which groups of 
words bear to each other, is drastically dimdnished. 

The SLD group. This group of "poor" readers has 
also been termed as a "difference" group, again, because 
their typical mode of response to written input appears to 


be different from that of "good" readers with whom they are 
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similar in other respects. As with the FLD group the 
"difference" seems to lie in the failure of these readers to 
impose a meaningful, grammatical structure upon written 
input. This conclusion is based on the finding that these 
Ss read the normal (FP) and bizarre (TW and BL) formats at 
equivalent levels. Again, therefore, it can be concluded 
that the customary reading strategy of this group of college 
students does not involve the synthesis of individual words 
into grammatical groups. Rather, this evidence suggests 
that these readers usually respond to written language a 
word or two at a time and thus process in a linear and sum- 
mative fashion. 

The SLD "poor" readers also obtained their best 
results on the formats comprised of grammatical chunks. The 
pattern of scores produced by the SLD group was similar to 
that produced by the FLD group with the exception that the 
response to the format Sonoriaed of HMC chunks was signifi- 
cantly poorer than the response to the format using LMC 
chunks. The HMC format, notwithstanding, was still com- 
prehended significantly better than the FP, TW, or BL for- 
mats. 

It is clear from these findings that the presentation 
of reading materials by means of LMC chunks permits “poor" 
readers of this type to read like "good" readers. These 
readers are capable of the synthesis of groups of words into 
single, grammatical entities when those words are displayed 


dn a apecific way. Under these conditions they are also 
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capable of inter-relating such units to discover the 
functional relationships within sentences. It is not typical 
of such readers, however, to do this when the units for syn- 
thesis have to be identified, by them, from the unchunked 
words of any given sentence. 

I tap es ts} evident, though, that when written language 
is displayed by means of LMCs that have been amalgamated to 
form the higher level HMCs, difficulty is again experienced 
in identifying the individual LMCs and synthesizing the 
words comprising them to form single units. Without success 
in identifying the basic LMC units, it follows that these 
readers are frustrated in their attempts to establish the 
functional relationships that contribute a vital increment 
to sentence meaning. 

It is important to note, that unlike the FLD group, 
the readers in the SLD group recorded lower scores on the 
test calling for simultaneous synthesis than the "good" 
readers with whom they had been matched. The average score 
the SLD group achieved on this test was slightly below that 
for the total sample. lt may be more apt, =then, to describe 
the readers of this group as “difference-deficit" in type. 

The conclusion that seems to be feasible from these 
findings is that, while the Ss in the SLD group have a 
problem in simultaneous synthesis that is manifest with 
particular clarity in their attempts to process written 
language, they also appear to possess less competence in 


effecting simultaneous synthesis and, therefore, probably 
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have less potential to successfully process written language. 
One inhibiting factor affecting the reading of these Ss is 
an inability to delineate the words which possess the 
potential for synthesis. Additionally, it seems likely 
that they are less able simultaneous synthesizers than many 
other Ss who have been identified in this sample. With 
these readers, the outcome of this lower level of ability 
to effect simultaneous synthesis is that they require more 
assistance in the delineation of the basic units of written 
language if they are to achieve comprehension of that 
written language. It is possible that an essential aspect 
in any task calling for the simultaneous synthesis of 
apparently discrete elements, is the recognition of the 
agent or factor that provides those elements with the 
potential for synthesis. Thus, readers of the type in the 
SLD group displayed less ability than the "good" readers in 
the sample to employ their internalized knowledge of the 
grammar of the language. Certainly, they did not show the 
Api lety feo gemploy «ltilin ttheapplicatiton of focal attention 
by means of which, it has been proposed, good readers effect 
the chunking of the connected words of sentences. 

When confronted with prose that is displayed as 
connected sentences rather than in the form of small gram- 
matical chunks, the outcome for readers of the FLD and SLD 
types is the same. Focal attention is charged with the 
function performed by preattentional processes in accomplish- 


ed readers. The result for both types of readers is word-by- 
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word processing with significantly reduced comprehension. 
The different response to the two types of grammatical units 
and the variation in performance in simultaneous synthesis 
have revealed a basic difference in two categories of read- 
ers. It is considered essential that basic deficiencies, 
such as those associated with the "poor" readers so far 
discussed, need to be recognized if effective remedial 
measures are to be undertaken to assist such readers over- 
come their "problem." 

The RSR_ group. This group of "poor" readers was 
termed the RSR group because of the compelling evidence they 
provided in their responses to the test of clustering in 
recall that for its completion they had employed the infor- 
mation processing strategy of successive synthesis rather 
than the more appropriate strategy of simultaneous synthesis. 
In so doing they recorded a ratio of serial repetition (RSR) 
that was higher than the ratio of category repetition (RR) 
they attained. 

It was possible to match each of the members of this 
group with a "good" reader on the basis of equal performance 
in the Vocabulary subtest of the standardized reading test. 
The uniformly poor comprehension scores of these readers, 
despite their adequate knowledge of verbal concepts, 
provides atclear) dndication that their, manner, of response 
to Written Hnput ie markedly different from that), of matched 
‘“spod' Wtreaders. ihe classification of /.difiference, poor” 


readers is considered inadequate to describe the difficulties 


chhdegateniene’ want 
authed lands eamn ve os ee teas ec, os ae 
jeuds-avn swuncarkbenl Ak nei ax. ea. ut * " 
>» Te ot s44Ham0 ‘ona ah @cans oti sh ana Pay: over at 
405 btet ciped Gene fais ae08e eniteca mee i 
i ot erebaes “seom™ eps tatv beveleoeas ado 


ijoount wes spetico 2) bembaygeses ad -07 hase ,bawe 
: 7 


ue eishicys Wpuie Se d0R0) OF Beded eNO 86 eo. OTR Ne 


" awitesy': a8 

chgoe "euaq” Ja. quiere) Ghat, .g0e7H peters 
hive gndijagwes #04) 16) beunnad quody B22) add ba 
vi piv apd $4 2p? .642. O1) apsonqes4 sleds ob jab vi 
el? keveigwa, bad 4443 wobdalqaod Bot) 30% sagen dans 
— Pei eee zoue, [2 tge70756 guianeaidg ney 
es istaat ele tal wyagouss o490+G86GRs Stem oda i 
i946 Sequy ' LebvEs — etsea a eubvoan¥ esa mee 
(aw o LI DeGey Cs 998 14030 .05 982) Od2 Bede sadgis wav 3 
lt “eanaarne 
(4 $9 avedeee Sd7. 4 (fuse aa teen O1dieacg eke ate 
@ameelseg.tegps Su piend @£3-60 2uhéen7 Yboog" wom hw Wi 
jee? gvlseos, 60818 18h8034- ad) Io se Sten end buen gang _ 
/VOGAAKS 2nGR? . 64,009 05m) Hat ennvonic pee, hain 
Segeanys Jadies de Babalwens osmapebe ovtetayng 
nedagees 8 yesRbe tleds ads ardde Wynd - yi a 
sadadee tn Sade wane) seose Shab vitae — = a r 

“anny paeentannn toons . — 7 -— oa a 
; ey ‘ate nosh i 


ae 7 ax 
a ae St Diet | 


381 


experienced by these Ss in responding to written language be- 
cause of their consistently poor comprehension of passages 
displayed by each of the five experimental formats. 

It is clear that their apparent use of the informa- 
tion processing strategy of successive synthesis, in the 
recall task, seriously disrupted their attempts to effect 
the efficient tecall of the words in the list. There is no 
direct evidence in the findings presented in Chapter 11 that 
these Ss did apply successive synthesis at an inappropriate 
point in the reading act. The evidence already cited, how- 
ever, suggests that the disruption of the reading process is 
due to a very different cause from that used to account for 
the poor comprehension of the two groups of "difference poor" 
readers. It is not improbable that the cause is associated 
with a tendency to misapply the information processing strat- 
egy of successive synthesis. This conclusion is strongly 
supported by the fact that the comprehension of none of these 
readers improved with the presentation of prose passages by 
means of grammatical chunks. The strength of the propensity 
of these Ss to process each word successively was apparently 
sufficient to inhibit any incentive to synthesize words into 
simultaneous groups provided by the display of separate LMCs. 

Abthough itows possible to speculate on the cause of 
this preference for cognitive synthesis that is based solely 
on the successive consideration of the elements in an array, 
it is not possible to produce a definitive statement of 
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developmental learning history of these Ss were sufficient 
to nurture such a strong predisposition for the use of 
successive synthesis. If it were possible to trace and 
identify such a cause then the. reading difficulty of these 
Ss could be legitimately ascribed to the disruptive effect 
of an over-learned and over-generalized information proces- 
sing strategy. 

The neurological work reported by Luria (1966a, 
1966b) which was based on both physiological and psychologi- 
cal investigative procedures suggests the distinct possibil- 
ity of a physiological defect as the basis for the preference 
of one, apparently unvarying, approach to cognitive tasks 
calling for synthesis of separate elements. Luria's 
identification of specific and separate cortical areas res- 
ponsible for each of the two syntheses which he sees as 
fundamental to cognitive activity, indicates that while both 
types of synthesis might well be required for the completion 
of a complex act such as reading, one may not be available-- 
Or, perhaps, not as fully available as the other. 

Ing hismrenorting! ef particular caseshistories, and 
his subsequent analyses of the phenomena of cognitive 
syntheses (1966a, 1966b), Luria examines only two causes of 
thes breakdown of the specific portion of the cortex, » These 
are lesions of a cortical area resulting from (a) the in- 
trusiton. ofa esrowths or, (b)” lesions! causedeby therentry of 
a foreign body (such as a bullet or a shell-fragment), or 


sustained in accidents involving moving vehicles. The 
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ensuing brain cell destruction results in the deletion or 
distortion of the cognitive behavior normally under the con- 
trol of the damaged section of the brain. Luria details no 
cases where such cognitive dysfunctioning is ascribed to 
congenital causes or the failure of development of particul- 
ar cortical areas because of impoverished environmental 
demand. Luria's cases include no instances of minimal dys- 
function of the cortical areas under discussion: the fronto- 
temporal region and the occipito-parietal area. It is 
feasible to conclude that, if the relatively poor reading 
performance of some college students can be accounted for in 
terms of the indifferent functioning of a specific area of 
the cortex, any physical impairment which is responsible will 
be minimal in nature, and therefore likely to elude detection 
by the comparatively gross techniques now available to 
investigators. 

In view of these speculations it is contended that 
the depressed reading performance of the RSR Ss is due to the 
disruptive influence of a tendency to use an inappropriate 
information processing strategy for an inordinate proportion 
of cognitive tasks. The disruptive strategy in the case of 
these Ss is that of successive synthesis. Since it seems 
feasible that one possible cause of such biased cognitive 
functioning may be a physical defect, it is proposed to 
describe the RSR readers as "disruptive-defect poor" readers. 


Notwithstanding the above comments, the most likely 
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explanation of the apparent failure of some readers to 
employ simultaneous synthesis at the appropriate point in 
the reading act is that they have failed to develop, within 
cognitive structure, that aspect of knowledge that permits 
the inter=-relatingyof separate entities to permit their 
apprehension as a simultaneous group. Since it is likely 
that the formation of high-level, superordinate concepts 
which subsume specific subordinate concepts requires the 
same information processing strategy it is possible that a 
more discriminatory test than the adapted Bousfield test 
could be developed to assist in the identification of 
readers hampered by this lack of non-visual knowledge. 
Speculation of this type could be readily extended to 
address the question of the creation of teaching strategies 
designed to avoid or overcome such a deficiency. 

Bhesveftel Gregroup. 8lhis “eroup of “Spoor! readers 
has been termed a "deficit" group because of the relative 
deficiency of their vocabulary skills as assessed by the 
Vocabulary subtest of the Cooperative English Test of 
Reading Comprehension. As reported in Chapter Il, the 
Deficit ‘group did not respond to varied méthods of "text 
display as reflected by the five different experimental 
formats. Since no mode of input for written materials had 
a facilitating éffect upon ‘the reading of these “Ss "it is 
unlikely that the major source of their ‘reading problem lies 
in the manner in which they are able to appreciate the 


structure and system of written language. It can be 
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concluded, therefore, that the Deficit readers possess an 
inadequate knowledge of verbal concepts for success in 
college level reading. Although the major source of 
difficulty for these readers is quite clearly insufficient 
word-power, it is worth noting that their very low scores 
in the test of recall suggest an ineffective level of per- 
formance in effecting the simultaneous synthesis of verbal 
concepts. Given that the deficiency in word-power could be 
overcome, it is likely that the reading of these Ss would 
still be substantially impaired by the deficiency of their 
skill in simultaneous synthesis. That is, they would re- 
main "difference poor" readers rather than "difference- 
deficit poor" readers. 

In view of the findings of this study it is con- 
cluded that, as observed in the "good" college reader, the 
accomplishment of the reading act, i.e., the identification 
of meaning, is substantially dependent upon the following 
components: an adequate knowledge of verbal concepts; skill 
in selecting an appropriate information processing strategy 
for the, reading, of, 4 specific lével of written lJanpuage, 
iw,e.,) the sentence Level, or the discourse Level; and a 
high standard of performance in effecting the appropriate 
synthesizing strategy. In addition it is contended that 
these components must be associated in a particular 
sequence. For example, a knowledge of verbal concepts 
would seem to be prerequisite to the application of any 


synthesizing strategy; the appropriate synthesizing strategy 
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must be selected before the integration of separate elements 
is attempted. Finally, it is concluded that a high level 

of performance in any or all of these components will not 
ensure the accomplishment of readine »* Firstly, this aer'so. 
because the synthesis of the individual elements that 
comprise written language seems to require something in 
addition to whatever is required for a high level of per- 
formance on a specific, related task which also calls for 
cognitive synthesis. It seems likely that this "additional 


something" 


is an implicit knowledge of, and ability to use 
grammatical structure as the agent for the synthesis of 

the elements of written language. How this might occur re- 
mains a matter of conjecture. Secondly, as pointed out 
above, good performance in these three components does 

not ensure understanding because a satisfactory integration 
and sequencing of all three components is essential if com- 
prehension is to be realized. 

From this study, it is “clear that "the Language 
sampling, predicting, testing, and confirming-disconfirming 
which Goodman (1973) sees as the vital elements of the 
reading strategy employed by fluent readers; are signifi- 
cantly dependent upon grammatical knowledge--especially 
knowledge of the syntactic and semantic components of the 
grammar of the language. It is equally clear that this is 
information that is not present in the visual "noise" of 
printed language symbols. It is knowledge which the reader 


brings to the page. It is knowledge which the reader 
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possesses leven if (thea light 1s bturned oft sCSmtene 973)" 


Implications of the Study 


The findings of this investigation have implications 
for theories of reading and reading difficulty, the con- 
struction of instructional materials designed to assist in 
the teachins of reading, for teacher education, and for the 


in-service education of teachers. 
The Relationship of Research to Theory in Reading 


The study that has been reported here was designed to 
permit the empirical testing of an aspect of a specific 
theory of reading. Considerable space has been devoted to 
the theoretical basis of the study in an effort to avoid a 
weakness that has been typical of much of the research in 
reading conducted in the last fifty years. This weakness 
has been well summarized by Simons (1971) who states that, 
despite the production of an immense volume of research 
during this period, almost no progress has been made in 
providing a description of the fundamental intellectual 
processes that are involved in the reading ete Simons 


contends that the accumulated research of the period has 


Bopha directs his comments at “reading comprehension" 
rather than at reading per se.. In view of the definition 
of reading that has been followed throughout this report, 
however, the paraphrasing of Simons' remarks will refer 
to reading only. 
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revealed little, if anything, about these processes because 
it has been conducted without the orientation provided by a 


elearly explicated theoretical position. 


Reading research and the need for theory 


As Simons asserts, the essential purpose of any 


theory of reading is to permit the conducting of research 


on a reasoned and systematic basis. That is, a theory pro- 
vides a set of principles. These can be employed for the 
separation of relevant from irrelevant facts. They can be 


used for deciding upon useful and appropriate behavioral 
criteria. Perhaps most important, a set of principles can 
serve as the basis for the generation of meaningful hypothe- 
ses that will be susceptible to empirical testing. Thus, a 
sound theory should lead to the type of research that will 
provide an understanding of the psychological processes 

that underlie the reading act (Simons, 1971). 

Successful, theory-based research which ultimately 
leads to an understanding of the relationship between 
psychological processes and the reading act should result in 
improved techniques of reading instruction. This claim is 
predicated on the assumption that effective instructional 
techniques, ideally, make use of the actual psychological 
processes which are employed in a specific cognitive act and 
in (the ‘lédrning tof tthat act "Research “endeavors which*are 
directed towards the discovery of fundamental processes, if 
successful, will make it possible to incorporate such pro- 


cesses in new teaching strategies. 
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An additional advantage which accrues from the un- 
covering of basic psychological processes is the assistance 
which such knowledge provides for the diagnostician in 
identifying "sources «of seading problems +» lt <follows, (then, 
that with diagnoses made in terms of process deficiencies, 
remedial programs can be designed with a view to directly 


eradicating such deficiencies. 


Themeconuripiit Lon OL mths study 


The findings of this study have provided preliminary 
evidence that one type of intellectual processing that is 
basic to the reading act is that of language synthesis. 
Specifically, the findings of this study have permitted the 
tentative conclusion that the information processing 
strategy of simultaneous synthesis plays a fundamental role 
in the identification of the meaning of written sentences. 
This conclusion resulted from the testing of the hypotheses 
that were generated from an aspect of the theoretical 
positionathatewas fdlly outlined in Chapter 5. This 
theoretical position stated that, in part, for the mature 
reader, the understanding of written language requires an 
adequate knowledge of verbal concepts, the ability to select 
the appropriate information processing strategy for 
specific steps in the reading act, and the ability to per- 
form at adequate levels in the effecting of these syntheses 
of written language. 

The findings of this study have suggested that, among 


other skills, two levels of simultaneous synthesis are 
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essential Wormthe success ofwthe reading act; To both lof 
these, the ability to apply an internalized knowledge of 
grammar is essential. Grammar is the unifying agent that 
motivates the synthesis of individual, written words into 
meaningful word groups. [It is also the means by which the 
functional relationships within sentences are apprehended. 
The theoretical stance which has been the foundation 
of this research project is portion of a total theory of 


reading which is briefly summarized below. 


Theory of reading 


One writer has recently provided a succinct defini- 
tion of reading as it is performed by the mature reader. 
This effectively summarizes the larger theoretical 
foundation of this study: 

When a person reads a text, he is attempting 

to discover the meaning of what he is reading by using 

the visual clues of spelling, his knowledge of 

probabilities of occurrence, his contextual-pragmatic 

knowledge, and his syntactic and semantic competence 

to give a meaningful interpretation to the text 

(Wardhaugh, 1969). 
An essential point about this definition of reading is the 
emphasis which Wardhaugh places upon the contribution of 
the reader to the act. Reading cannot be considered a 
passive process. The reader does not simply take something 
from the text or merely recognize what is in it. For the 
reader, reading is very much an active process. He must 
make a contribution by drawing upon, and applying, at the 


same time, the various abilities and knowledge that he has 


spent his life-experience acquiring. 
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These abilities cover a wide range. “Foriexanple, at 
one end of the range, the reader must be able to react to 
significant rather than nonsignificant visual clues or dis- 
tinctive visual features. During the processing involved 
in reading the reader has to be able to make use of both 
short-and long-term memories. The processing of written 
language is not simply the processing of visual signals to 
convert these signals into some form of inner speech. This 
conversion, if it occurs at all, is not the conclusion of 
the process. In fact, with the mature, accomplished reader, 
the process probably completely avoids the conversion of the 
visual symbols into any form of inner speech, and goes 
directly to meaning as proposed by Smith (1971). 

At the other end of the range, semantic and syn- 
tactic processing are necessary (Wardhaugh, 1969). The 
ability to effect both semantic and syntactic processing is 
dependent upon a knowledge of language. In addition to a 
knowledge of verbal concepts this knowledge means an im- 
plicit understanding of the semantic constraints and 
co-occurrences of the language and its acceptable structural 
contigurations. The reference here, is to a knowledge, of 
language in the competence sense, that is, a tacit knowledge 
of language. Finally, as well as an underlying competence 
in language, the success of the reading act calls for some 
knowledge of the subject matter with which a printed text 
deals. 


One aspect of this theory has been illuminated by 
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the findings “of the present study. These findings have 
demonstrated that at least one function of the semantic and 
syntactic processing of written language is the synthesis 
of its individual elements--words. It has been shown that 
an implicit knowledge of grammar is required for the 
simultaneous synthesis of individual words into meaningful 
groups and for the meaningful inter-relating of such groups 
within sentences. From the theoretical position that was 
outlined in Chapter 5, it is obvious that, in reading, the 
need for an understanding of grammar goes beyond these 
applications. For example, the role played by grammar in 
an understanding of written language at the discourse level 


has not been examined. 


A theory of reading difficulty 


Wiener and Cromer (1967) and Cromer (1970) have 
described four models useful in conceptualizing reading dif- 
ficulty. In summary, the four models propose that reading 
difficulty can be accounted for by (a) a defect, that is, a 
nonfunction or a dysfunction, (b) a deficit or the absence 
of an ability which must be added before acceptable reading 
can occur; (c) a disruption, that is, the presence of an 
atypical, function that impedes attempts to read=-the disrup= 
tion must be removed if adequate reading is to be realized; 
and, finally, (d) a difference which describes a mismatch 
between the individual's typical mode of responding and the 
pattern of responding considered necessary for adequate 


Peacing to occur. 
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The findings of this study provide clear evidence 
of the explanatory usefulness of the "difference" and 
"deficit" models. The evidence regarding the "defect" and 
"disruption" models is less clear-cut. It is possible that 
this is a function of the experimental sample rather than 
the weakness of the models. 

Although Wiener and eee do not consider the 
possibility of combinations of models to describe. the read- 
ing difficulties experienced by some readers, their con- 
ceptual framework does not preclude such a possibility. 

One group of Ss identified in this study--those in 
the SLD group--can best be described under a model which 
combines elements of the Difference model and the Deficit 
mode. These Ss revealed an inappropriate mode of respond- 
ing toywritten language. Their reading, difficulty;. there= 
fore, is explained, at least in part, by the Difference 
model. The evidence provided by the scores of these Ss on 
the test of clustering in recall suggests a "deficiency" in 
their ability to effect simultaneous synthesis (in a 
relatives sense only)a» Their reading, dififticubtys) theretore, 
is,also, explained, inspart, by thesDeficit model... Thus, 
for these college readers, it would seem to be desirable) to 
consider the possibility of a reading difficulty that stems 
from a combination of two fundamental causes. Such Ss can 
be usefully thought of as "Difference-Deficit poor" readers. 
It may be that a "deficiency" in the ability to effect 


simultaneous synthesis is closely related to more general 
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measures such as I.Q. A measure of this type may have pro- 
vided additional, useful data. Its use should be considered 
in any extension of this study. Also, as has already been 
suggested, a more demanding concept-formation task than the 
Bousfield test of clustering in recall, could probably be 
devised as a useful means of discriminating between Ss on 
the basis of their ability to make use of the information 
processing strategy of simultaneous synthesis. 

Another group of Ss, isolated as a result of this 
investigation--those in the RSR group--can best be described 
with a combination of two of the models proposed by Wiener 
and Cromer. The Ss in this group produced an indication 
that their attempts at the comprehension of written language 
were disrupted by their unnatural tendency to employ 
successive synthesis at inappropriate points in the reading 
act. No definitive statement of cause can be made with 
regard to this impediment to successful reading. That the 
impediment has its origin in a defect of some sort is a 
possibility. Thus, a combination of the Disruption and 
Defect models of Wiener and Cromer would seem to provide 
the most useful explanation of the reading difficulty 
evidenced by these Ss. They may be described, therefore, as 


"Disruption-Defect poor" readers. 
Implications for Instructional Programs 


Long before he commences his formal schooling a 


child has tacitly learned, from his experience with spoken 
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language, that words derive a substantial part of their 
meanings from the semantic and syntactic contexts in which 
they are found. Although a child already has a firm grasp 
of this knowledge it seems that much of the written material 
employed in the child's beginning reading experience tends 
to undermine this knowledge. It is possible that this is 
caused more by the teaching technique employed rather than 
the reading materials that are used. Whatever, the cause, 
in order to avoid the over-learning of a word-by-word 
method of reading, instructional programs, and the materials 
they use, should ensure that the child is exposed to the 
meaningful grouping of written words right from the begin- 
ning of the learning to read process. Any teaching approach 
which emphasizes word-by-word identification initially, and 
turns to the question of comprehension only after a specific 
level has been achieved in this identification, should be 
modified to include the teaching of comprehension skills 
also. In particular, attention should be given to the 
meaning which can be ascribed to certain groupings of words. 
Beginning reading books could be printed in pre- 
established meaningful word groupings. This grouping would 
need to be effected by the consistent application of gram- 
matical algorithms such as those employed in this study to 
create the LMC and HMC chunks. The words in these groups 
should be varied so that words occur in a variety of system- 
atically controlled contexts. This approach would allow for 


the treatment of the various qualitative dimensions of 
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vocabulary (Russell, 1954) as well as emphasizing the power 
of grammar in influencing meaning. 

This study provides evidence that mature readers who 
have not “learned "to "réesipond to written language sin -terms sof 
meaningful units can be encouraged to do so by means of the 
pre-chunking %of texts for’ thems “Such a finding dsuceests 
that certain mature readers may be fairly readily retrained 
to “overcome Chis déticieéncy#in their processing of written 
language. Materials and programs aimed at achieving this, 
need to be developed. 

In®view Gf the) success’ achievedeini this sttidy. with 
the encouragement of mature readers to process written 
language in terms of meaningful units, suitable materials 
should be developed to establish whether or not readers at 
Varying stages |of acquisition can be trained to deal with 
written materials in this way. Such materials, produced by 
thesapplication=oL consi sitent ly applicdsilingudstic) aligor— 
ithms, could make use of tachistoscopic techniques, the film 
techniques reported by Amble (1969), or the techniques of 
Computer Assisted Instructiom ast used tor data icollection, in 
Ennis “e-i'dy. Im the earlier, pramary crades:.) itis, Lkkc ky 
tat olor "coding could “also have a useiulbemepplicatiom. 

With regard “to ithe Ss whovrevealed a idistingt 
deffiedency insthe infermation processing «strategy of 
simultaneous synthesis and with regard to those who applied 
successive synthesis where simultaneous synthesis seemed to 


be called for, it is not known what instructional materials 
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On gprogramsemight alleviate the difficulty. Das (1972), in 
his discussion of the use of an inappropriate information 
processing strategy by retardates, suggests that "...if the 
retarded child were taught to approach problems as the nor- 
mal child does, he will be as efficient in his performance 
(p.-10)." Das, however, does not address the question of 
how this might be achieved. Perhaps the reason for the 
difficulty of specifying remedial techniques that can be 
employed to overcome identified deficiencies in cognitive 
syntheses is best summarized by Luria (1966b): 
All these problems must be the subject of special 

investigation, and the material presented here, 

which gives only the most general account of the 

disturbance of the two forms of integrative activity 

in lesions in different parts of the brain, must be 


regarded as merely the very first step in this com- 
plicated sfieldCp. 127): 


Implications for Teacher Education 


The fundamental role of the reading act in the 
total educative process cannot be over-stressed. It 
follows, then, that the preparation of teachers, and the 
continuing education of practising teachers, should place 
the appropriate emphasis on ensuring that teachers are well- 
equipped to teach reading. To do this, teacher educators 
must be prepared, and able to identify the subject matter 
of the teaching of reading. Suitable learning experiences 
must then be devised so that all teachers of reading will 
possess the knowledge required to teach the subject. 


This study has demonstrated the dependence of the 
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reading act upon an implicit knowledge of language. In or- 
der to teach reading, therefore, teachers must be armed 
with the linguistic knowledge that will permit them to 
nurture the necessary language skills in their pupils. 

Many readers were found in this sample who apparent- 
ly respond to written language in a word-by-word manner. 
Tt issettitcultanot eto conclude that this finding may be, 
in part, due to the wide-spread use of a method of teaching 
reading that first requires word-by-word identification and 
only later emphasizes comprehension, If such a conclusion 
is justified, the implication for teacher educators is 
clear. It is essential that teachers of reading be shown 
that the translation of single words into auditory signals 
may not be the helpful step in the acquisition of skill in 
reading which many reading teachers ‘apparently think it is. 
It is the identification of the meaning of connected words 
and not the perfect naming of~individual words that is 
paramount. Thus, teacher education programs, while placing 
due emphasis on the teaching techniques necessary to assure 
the acquisition of various facilitating skills, must, at 
the same time, guarantee the appreciation by teachers that 
the association of meaning with written language has to be 
the outcome of the reading act. 

The ease with which "difference poor" readers may 
be identified and persuaded to read in a more efficient 
manner has been demonstrated in this study. Programs 


devoted to the continuing education of teachers should 


a5) An 
pi 7 


eae «?- panne fe. 
baer od. teem — 

ot awits atateq Lise belie ta0% 
-abtquq ated? ee is bas 
~seatsqaqa vie alqgnee obdt apa 
eens b260<e¢d<treu a GP egeugeel manta oF iss. 

.3¢ Yom golhalt atdd gads sbutonsa: oF Gor aisnbyias WE 4 


eabdotes to boroue a. 2e eau heerqa-ebiw ads 33 oub ¢t 


_ 


tee “ebaeoltisead? teav-y¥d-b20ew eeituper ta32% 34033 


»ohevineso « datie’ OP .cokennistgace vsakeasquy, sere 


a4 


at sjotenaby xadoand 20% geszesziqul 12 bes bnseut 


vege of sethous i. wweeens wads Lebsaneus 2 sf ina . 4! 


ii ye 


» Lengis -1astbos ozat aheowe eignts Yo hetyefsedns thy 3 TH : 


ne 


7 
’ 


eit liad ta wWotthetepos ad? ot gese Iolyisd eid “4 doa es 
eb a8 dabds vtenssngge atudzand guihes’ yaen cotde- qathe oe 
‘ 7 ‘ : 


| x 


‘eae Setesandg Yo geiadse ad? 30 parreaitirawhs en? at. 


ei isc] ebsow! Leuhtyibai-te aiitesn 7007184) n> Joa ha 7 
. + ee 
aeioate afidw ,eaasgete nekaeovbe aed4oas? jade saat a is : 


s.4G8e OF FPReeTDeR esuplataad eekin get: ‘8? ao ianigey ap 

je, ?ebn), eilide annzesa nym suntisny le nolzriatupoe : 
ads anednaes ¥¢. pesmsncones qe30n 1609 “yous ae wt 
od vt ead ognuyeal gasatey jon petpaienn~ 


_ 
rina - 


m 


(ew évetear Mion aven 


529 


provide for the preparation of reading specialists who are 
familiar with the techniques involved, Since the informed 
use of this powerful diagnostic See would call. for..a 

quite extensive knowledge of linguistics, it is clear that 
any program for the training of reading specialists should 


include a substantial linguistic component. 
Suggestions for Further Research 


The significance of the findings of this research 
Broyect call sfor its .early and. .caretul. replicatiom. 
Although it is unlikely that these findings can be attri- 
buted solely to the nature of the experimental sample, it 
is important that any replication should be conducted with 
a sample which is fully representative of a specified 
population, 

Again, the significance of the findings indicates 
the need for the undertaking of similar studies with Ss who 
avevativarious, stages of the process of, sacquiring skill wan 
thesact sot wreading. dt may well, be .that,swith the usée.of 
instruments such as those employed by Farnham-Diggory 
196%, 21.970) sand Denner (197.0), 81t willbe possible ts 
identify Ss at the pre-school stage who indicate thelr 
potential for later synthesis-based reading difficulties. 


Data of this type should be produced by means of 


I the usefulness of this tool for remediation cannot be 
considered as established on the basis of this study. 
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longitudinal studies as well as studies conducted concur- 
rently with Ss from various reading performance levels. 
In addition, data should be collected which demonstrates 
the relationship between mental age and the ability to 
effect cognitive syntheses of the type which appear to be 
involved in reading. 

The dependence of this study on the assumption 
that the tests ofa clustering imerecall. iso apwalids and 
reliable test of simultaneous synthesis, is obvious. It is 
possible that this is the weakest aspect of the study. To 
assess. theyusetulness of the recall task, the mesulits 
oObtained~withy tt should: ber compared# with other established 
procedures known to call for simultaneous synthesis. For 
example, Das (1972) has shown that Raven's Progressive 
Matrices require simultaneous synthesis. Luria (1966a) 
has cited numerous examples of verbal tasks which depend 
upon the effective use of simultaneous synthesis for their 
successful completion. These tests, which Luria reports 
in his treatment of disturbed logical-grammatical opera- 
tions and semantic aphasia, are designed as individual 
tests to be used in the clinical’ setting. Some adaptation 
would be necessary to permit their application to groups of 
Ss. Perhaps a major research effort should be directed at 
the development of adequate instruments for the assessment 
of the cognitive syntheses before investigations like the 


present one are extended, 


The dependence of the formation of superordinate 
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goncep rs on *tie@abil lity “to Simultaneously consider and 
abstract the attributes of subordinate concepts seems 
obvious. Since little empirical research has been con- 
ducted on the teaching of concept formation, at all elemen- 
tary school age levels’, “as proposed by Taba (1967). ie may 
be very useful to undertake a longitudinal study of the use- 
fulness of the teaching strategies suggested by Taba in the 
acquisition “of “this skill. © The impact of “this type of 
teaching on performance in a "marker" test for simultaneous 
synthesis, such as Raven's Progressive Matrices, could then 
be assessed. At the same time the effect of teaching con- 
cept formation on reading could be evaluated. 

This study assessed, in an indirect way only; a 
reader's "ability to “apprelrend the functional relationships 
that contribute an important increment of meaning in 
sentences. Research should now be directed at the develop- 
ment of an instrument capable of making such an evaluation 
i a valida and reliable way. “A test of this “type would 
have to be capable of measuring a reader's appreciation of 
the semantic relationships that are coded by syntactic 
Struc cuce. The conetruction of dtems for this instrument 
could possibly utilize the linguistic algorithm approach 
with deletions of grammatical entities, and the substitution 
of question words, planned to test the understanding of 
fundamental semantic relationships operating at the sentence 


level. 


It was not possible to subject the full theoretical 
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position outlined in Chapter 5 to empirical test. Important 
gaps could be filled by the planning of research which pro- 
vides for the assessment of successive synthesis and the 
comprehension of the discourse level of written language. 
While Luria (1966a) and Das (1972) have listed tests which 
could belwsed directly, or afiter modification, for evaluart— 
ing performance in effecting successive synthesis, the 
testing of discourse would pose problems of considerable 
diffdculty. for instance,’ any such instrument would almost 
certainly involve the prior assessment of comprehension at 
the sentence level because of the hierarchical nature of 
the relationship between sentences and the discourse they 
collectively comprise. 

The investigation that has been reported here has 
been concerned with a reader's ability to deal with infor- 
mation that is received "through the eyeballs" in terms of 
information that is available to the reader from “behind 
the eyeballs." It seems to the present writer that, in the 
past, attempts to inquire into the reading process have 
placed a disproportionate emphasis upon the aspect of read- 
ing that is concerned with visual processing and in- 
sufficient emphasis has been placed on the non-visual, 
cognitive processing that is contributed by the reader. 
Kolers (1970) has provided a convincing demonstration that 
reading is not primarily visual. The work of Kolers 
supplements and confirms the much earlier Work of Ca tteati4 


(1885) and Erdmann and Dodge (1898) whose demonstrations 
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permit’ the drawing’ of the conclusion that ease of reading 
is directly proportional to the magnitude of the contribua— 
cron "Chiat tie ‘reader can make to it) (2. Smith and Holmes: 
evi; Pe Switch, 1973)". “In fact. the pioneering work ot 
Cattell demonstrates that the relationship between the 
knowledge which a reader obtains from the printed page and 
the knowledge which he contributes from his own cognitive 
structure, i.e., the relationship between visual and non- 
visual information, is, in fact, a relationship of inverse 
proportion. The more non-visual information a reader 
possesses, both syntactic and semantic, the less visual 
sampling he will have to effect from the printed page. On 
the other hand, the less non-visual information possessed 
by the reader, whether syntactic or semantic, the more 
visual sampling he will have to effect from the printed page 
to permit him to generate viable hypotheses about the 
author S intended conmunications 9 in addition, “the contir— 
Mation or disconfircmation of such hypotheses will require 
more complete sampling, i.e., closer attention to the 
printed material. A paucity of non-visual information an 
the possession of the reader can result in visual infor- 
mation overload otherwise described as tunnel-vision. i gk 
this case the reader has to select more information from the 
printed page than the brain of the reader can process at 
once and still be dealing with meaningful chunks (F. Smith, 
Le Ea 


There is an urgent need for far more definitive and 


7 = Wer - : 7 Th 7 
iii eee | ae 7 wat si 
Tr ae ott 2a goiwhye wis 
as ares ie — - 


cht vanes Ait, Boe Pre suasrseneeg yeteanh 
» @3eF bell bine parry — ; me one hha poke 
39. 4908 ant renmely ve ; ese oes a) _ 


ac? anwwaed oid Acta ct + ns “ ress peed ay J 
" rae rk y 7 : 

pt epee Wolakey ode ade) enna +g . toe ane eee 
wry sa dans + wabatvdal ale 
ray a : i% “ tar + wr wade 
inwints 10) stdenseedie nillatielanihis halal 4 
; i. 2itienjpléaton a aeee vk (soak pewts ta tous? 
son © 0) 86@ "09; (hs Savibe 7 ied wage ot _ - ree 

; Obey Sik Miu + au & ieaa abzanaayd aon : Joa 
mad boosted AS pare sane lod: aver ae re mT aes 


7 a oiteoayoles [eaet e+ eon ooh ana ybwad ” 0 wats 


|< tind od aot i sant 


2 .1sheees 40 ule sarogn sani ide tah ae, oe 
urtq, ory gut, Sele og. oe inde tvs aes ) mise 
on et Jog ye eee wana said ~ 1 OP 


io. MAS » GO) od bien) aoe Laan pum eke va —. TrTh 
et 


iAlw ahaa had ie —_ ann ah ane 
' rt deat bAdaaq) eeu lG 


dis eu (Ieese a igealy, 


i. «tule ( ye teaee 

7h 2i4 ve! Lee es 4 s 
ame : 
16 biudew 1 aed, 
iuese is 


_ 


404 


searching investigations, into the precise relationship 
between visual and non-visual knowledge. Research of the 
type reported by Gibson (1969) which deals with non-visual 
knowledge at the letter-sequence level could be extended to 
produce significant implications suggesting the modification 
of existing approaches or emphasis in the teaching of 
beginning reading. The Fodor, Garrett, and Bever (1968) 
research and that of Ammon (1970) and Gamlin (1970) needs 
to be developed in an attempt to specify the systematic 
Syntactic and semantic non-visual knowledge which a reader 
requires at various stages of the process of skill acquisi- 
tion, in reading. »sypthe,notionyofathe, butlding tot ecogcnitive 
structure in the manner described by F. Smith (1973) 
Requires further -investigation.as does the ehild’s,con= 
struction of his intelligence as formulated in Piagetian 
terms by Rawson (1969). 

The present research endeavor has attempted to 
demonstrate that non-visual knowledge of synthesizing 
Stuatecies 15 prequipedsion fluéntyreading: Legisycheax 
that success in the areas of further research which have 
been listed would illuminate much of what has been attempted 
here and would more clearly point to the way in which this 


speciticureseareh sequld be furthered: 


Limitations of the Findings 


The general limitations of the study were set out in 


Ghapter bao LTheslimitations discussed in this section 
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indicate additional reasons why caution should be exercised 
in the application of these findings to reading situations 
in general. These additional reasons for caution became 
evident as the study progressed. 

The display of reading materials by means of the 
CRI sereens of ~the 15M 1500 Instructional System@ereated an 
unnatural reading situation. In most essential features, 
the computer display called for the same skills as are 
required “in*réading from the pages of a book: in other 
aspects, however, there were significant differences. 
Several of these are discussed below. 

The Instructional Station or Computer Terminal was 
aqwvery (Strange*piece “of machinery to “almost@all Ss; “This 
strangeness caused considerable variation in S reaction to 
the test situation. For many Ss there was a pronounced 
novelty effect which apparently secured their interest and 
maintained it at a higher level than would have been the 
case with a normal reading test situation. Some Ss, on the 
other hand, were very much awed by the technical complexity 
of the equipment. Moreover, these Ss never seemed to attain 
aerelaxed “attitude at ’any time during the *test."*Ihey 
appeared to be hampered by a real fear that they would 
damage the equipment or that they would commit an irrepar- 
able error. 

The color combination of the display--white printing 
on a black background provided a reversal of the combination 


usually encountered by readers. In addition, the brilliance 
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of the image varied from terminal to terminal. This 
phenomenon was sufficiently pronounced for some Ss to claim 
that the image was blue in color. A majority of Ss 
complained of eye-strain at the conclusion of the testing 
period. 

The complexity of computer programming meant that 
"going back" in the text could not be provided for. This 
feature, although cousistent for all.Ss, did place an un= 
natural strain on memory. Tt ;ecannot be stated; with any 
egnviction, that .thexmultiple-cholcettest results,.in parti— 
cular, were not contaminated by the intrusion of this 
memory factor. 

In order to record answers for storage within the 
IBM 1500 Instructional System, a specialized response 
procedure had to be learned by all Ss. Although this 
required an extremely simple sequence of steps it was new 
to. theamajovity of testees.,. Most Ss found the procedure 
novel and, therefore, highly motivating. With other Ss, 
the intimidating effect of the Computer Terminal generalized 
to.the response situation with the result.that they »weze 
often reluctant to record an answer and ultimately tentative 
andatimidvin doing .6o<, Under these circumstances, if must 
be conceded that a small number of Ss were more concerned 
with coping with the computer.than with reading efficiently. 

The final limitation.on findings associated,with 
the use of the IBM 1500 Instructional System for data 


collection is that. of response time. Subject progress 
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through each passage and test was controlled by each S via 
the space-bar on the typewriter keyboard. When a specific 
set of demands were placed on the central computer the 
responses to Ss' commands were less than instantaneous. 
Although all Ss were questioned about the effect of such 
delayed responses, less than 20 in the entire sample could 
state that they had experienced any delays. Ten Ss found 
the delays frustrating and distracting. 

A second major limitation on the generalizability 
of the findings of the study stems from the fact that, for 
all Ss, 80 per cent of the prose materials were presented 
to them in separate groups of words of varying size. tees 
obvious that this is an unusual way of encountering written 
language. There is no way of knowing, however, to what ex- 
tent this procedure affected the reading of Ss. The 
discrete display of chunks, without the facility to go 
back, was employed to obviate the possibility of rechunking 
by Ss to accommodate a chunking strategy more palatable to 
them. The distinct potential for rechunking has been a 
marked weakness in some studies of reading involving chunk- 
fing, e.g; "Carver (1970): “Where *rechunking is a-simple 
matter for Ss the variation in the independent variable 
being sought is lost, with the result that meaningful con- 
clusions about variations in the dependent variable can no 
longer be made. Thus, the phenomenon which was being in 
vestigated could only be observed under conditions which 


had the potential to create a pathological state in the 
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reading act. Under these circumstances, some restraint 
must be exercised in transferring, to the normal reading 
situation, the insights that are derived from this reading 
situation. 

The third significant limitation which should be 
placed on the interpretation of these experimental findings 
concerns the tests that were employed to evaluate the com- 
prehension. of written discourse. Sets of ten multiple 
choice items with four distractor statements for each item 
were compiled as tests of comprehension of each of the five 
passages. Since the average length of the passages was 
slightly less than 200 words, the multiple choice tests 
generally involved at least as much reading as the passages 
on which they were based. This lack of balance between the 
tests of comprehension and the passages with which they 
were associated led to the tests being as demanding of 
reading skill as the passages themselves. In addition, 
these short passages did not contain sufficient information 
to permit the construction of 40 distinct statements on 
each. The outcome of this situation was that the selection 
Of the correct distractor statement for each test litem 
required an extremely detailed and precise knowledge of the 
passage from which it was drawn. Although the construction 
of the test items for both the linguistic algorithm and 
facet design multipke choice tests was rigidly controlled, 
many of the distractor statements were too similar and, 


therefore, too difficult to discriminate between. The 
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difficulty of the tests themselves is not considered to be 
a limitation on the findings of the study because of the 
fully balanced nature of the design employed. The 
limitation involved is that deriving from the confusion 
generated by extremely close distractors. In conjunction 
with the restriction on "going back," this factor was 
probably sufficient to raise frustration levels signifi- 
cantly or to encourage random guessing. One S refused to 
complete the test session. He received the sequence that 
required four multiple choice tests to be completed con- 
secutively. This S stated that he was frustrated to the 
point where he felt he could not go on. His was an isolated 
case. Moreover, no §S confessed to random guessing in the 
selection of the correct distractor statements. Not 
withstanding this lack of direct evidence, the nature of 
the multiple choice tests is such that the findings should 
be interpreted with some reservations. 

The normal application of the cloze procedure was 
distorted in its use with the passages that were presented 
by means of separate groups of words. The availability of 
prior context only, lessened the degree to which a S could 
reduce his uncertainty about the manner in which a specific 
blank should be filled. In view or -this, 1t was decided-to 
accept all synonyms that made acceptable sense after con- 


sideration of prior context in conjunction with the chunk 
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or portion of the passage that was displayed at any one 
time. Although no markedly deviant results could be linked 
bo thisgusetof the cloze; =the fact tof “1ts fuse, ‘together 

with the short passages (250 words is the recommended 
minimum length for a passage to which the cloze procedure 

is applied), suggests that these findings may not generalize 
to test situations involving the more usual use of the 

cloze procedure. 

A substantial portion of this concluding chapter 
has been predicated upon the assumption that the test of 
clustering in recall is indeed a test requiring the 
application of the information processing strategy of 
simultaneous synthesis. In fact, mo ‘empirical “evidence "can 
be cited to support such an assumption. This use of the 
test is clearly in accord with the definition of 
simultaneous synthesis provided by Luria (1966a, 1966b) 
and with the interpretation placed on that definition by 
Das (1972). However, until suitable research data are 
available ithe wse. of the test in thisi roleshould be <con- 
sidered exploratory only and the findings of the study, 


therefore, tentative. 


Concluding Statement 


This study was concerned with an analysis of the 
processes by which mature readers try to identify the mean- 
ing of written language. In planning the investigation an 


attempt was made to integrate basic ideas from psychology and 
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linguistics. This integration involved the consideration 
of extant knowledge on cognitive synthesis, the psychology 
of the reading act, the theory of test construction, 
computer technology, and the techniques of Computer 
Assisted Instruction. 

Some of the conclusions arrived at in this study 
have been documented by others--notably Wiener and Cromer 
(1967) and Cromer (1970). If the investigation has made a 
unique contribution it probably lies in the demonstration 
of the possible role of the information processing strategy 
of simultaneous synthesis in the reading act and the 
connection between the effecting of this synthesis and a 
reader's implicit knowledge of the grammar of the language. 

In recent years the question of cognitive synthesis 
has interested a number of psychologists. Among these are 
Luria (1966a, 1966b), Farnham-Diggory (1967, 1970), Denner 
(1970). Das (19/2), and others. Ate this stage, “thee present 
study appears to be the first in which an attempt has been 
made to establish the importance of synthesis in reading. 
It is natural, therefore, that the findings should be 
tentative and characterized by a variety of restrictive 
limitations. In this case, the usefulness of its contribu- 
tion will be measured by the definitive studies that grow 
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Sample Branching Rules, illustrative of those generating the under- 
lying structures of the text material. 


Given: # S # 


Src AREY 
1 S 4 coor re a S 1 
(NEG) ( Ss ) Ne VP 
Q 
NP 
2. VP > mV ( PP ant [A ma ¢ ae ) 
re PP 
3. MV > AUX (ASP) V 
[pom AUX) Byte ate (ML) 
5. ASP *> (have “ EN) (be ~ ING) 
evs Py NEA ae (DEG) “A (S) 
5 ADV > Adverb 
S 
sub 
8. PP > P ~ NP 
NP (C HE): 
coor Saal 
Ge ANP ile NP oS i; 
(D) N (S) 
tO sen D > (ART) (QUANT) 
PRES 
{ie ae > ay 
QUAL 
12292 DEG= => COMP ~ S 
SUP 


. Transformational Rules. These transformations are required to account 


for the surface structures of the sentences used in the experimental 
passages. It should be noted that such minor rules as agreement, wh 
shape, etc. are not included in the list. 


Tt. Passive (optional) 


apes NPQ xX V NP 
Sits a 3 4 + 
4 2 be“EN*3 by*1 


John ate a fish. * 
A fish was eaten by John. 
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T. Truncated Passive (optional) 


SD: be EN V by [+PRO] 
SCRE INL f Pyles ane 5 =e 
ee ae Meet, ) 


A fish was eaten by PRO. > 
A fish was eaten. 


i Auxiliary Filler 


: have 
SS ae Be 
SiGe at ee 

pa? ~ 


John PAST have*EN leave. > 
John PAST“have EN leave. 


T. Negative Placement 


SD: NEG X NP AUX 
SCinaa 2s 4 sca 
G as He 


NEG (John has left). > 
John hasn't left. 
T. There Insertion (optional) 


SDs: [Xv] AUR (have) 
NP NP 


SGA leae2 3 > 
1 there cat 


Thieves are in the library. = 
There are thieves in the library. 


T. Question Formation 


Spe) Ome) NPS aTAUX 
S@e il 2 3 = 
Sm £2 i) 


There are thieves in the library. > 
Are there thieves in the library? 


T. Relative Clause Formation 


Sha nee [ew ef ARI GN Yo] 2 J 


S NP NP S 
SCALE Zao 4 5 6 7 8 + 
1 2a wh Q [+PRO]@ 8 
Cond: 1 = 3 


The man (John saw the man) > 
The man (John saw whom) 


(Laagtiqe) auld yeant aiade oo. 
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. WH Attraction 


Se | Xx NP Y ] 
S) S 
SC? 1 Vs 3 * 
Da: ") 3 


Cond: NP dominates wh%Z 


The man (John saw whom) > 
The man (whom John saw) 


Relative Clause Reduction (optional) 


ap Re LI oe PB ee eer cen 
S NP NP 
5G. a Z 3 4 > 
1 
; g ; 


[ 
The boy (who was in the garden) > 
The boy in the garden. . 
. Adjective Shift 


ST oD ON AP 
Soe aL D 3 a 
sa? ee 


The boy very handsome > 
The very handsome boy 


Possessive Formation (optional) 


SD De Nh ewiteek? >) INP lihave: wirr | 


S NP NP S 
SC cml 3} 4 5 6 Fe 
6° 's2 i) ) ) Y) 


The hat (which the man has) > 
The man's hat 


. Adverb Fronting (optional) 


SD KADY ae aX ] 
S 3) 
Ste iE 2 3 8 
2a ) s) 


The man left yesterday. as 
Yesterday the man left. 


. Complementizer 
SD: NP  [ NP vP ] 
5 rs) 
SC; i 2 3 se 
1  comp”2 3 
John wants it (Bill leave) > 


John wants it (Bill to leave) 
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Equi-NP Deletion 
SD: NP X [ AP ONE Oy ] 


Cond: 1 = 4, and 4 is within an embedded, complement S. 


John wants (John to leave). > 
John wants to leave. 


. Dative Movement (optional) 


SDa NP P NP 
SCs L 2 3 4 Ss 
ee iy, i") i) 


John gave the book to Mary. > 
John gave Mary the book. 


Extraposition (optional) 


SD N 5 X ] 


S 
SCemee ll 2 3 ia 
iL f) Bey) 
That I am late is obvious. => 


It is obvious that I am late. 


Interposition (optional) 


SDs NP AUX (ASP) V [ NP AUX X ] 
S S 
SC: Ay 3 4 5 6 7 ria 
5 Owls 2 3 4 ’) Y) 7 
I have heard there are thieves in the library. oa 


There are, I have heard, thieves in the library. 


) Pronominalazation 


SD) NP Xx [ xX N ¥2 4 
NP NP 
SC2 vl 2 3 4 5 > 
1 2 3 g [+PRO] 6 


Gond: 1 = 3; 3 is not within a VP complement 5S. 


John said that John was hungry. <0 
John said that he was hungry. 


* <tebbedé 0) aial wat 
! yal = 5 _Spisi)) sustye? 


wt (lace tien) Par . 
¢ © ) a 9 Ny a: =. Zz 
_ Te get gh Lae rae i 
, 4 * «3 ©€ “Ek wt vo 

~  yreude! ode) de eaveléa oun dni 
~emardel od at iia omar sak 


434 


T. Comparative 


SD: COMP [ NP X A ] A 
S S 
Oo 2 3 4 5 > 
i. ) i") MH) Salo: 
Cond s45 = 5 


John is (as-as (a bear is hungry) ) hungry. > 
John is as hungry as a bear. 


T. Conjunction Reduction (optional) 


SD: [ Xx ns ] [ W Ye ] 
S S coor S S 
SC: al 2 4 5 
ae a omar’ ) 1 


John left and Mary left. > 
John and Mary left. 


John is fat but John is handsome. > 
John is fat but handsome. 


John runs quickly and John runs lightly. <3 
John runs quickly and lightly. 


Te ed Ont 


SDeaAL Vv 
SiGe 1 2, > 
if) Dev: 


Cond: AF = any Affix, v = verb 


John PAST have EN leave. a 
John have PAST leave EN. 


T. Do Support 


SDiPweX AF 
SiGe Ik 2 te 
iL do*2 


Condens oie cy 


John PAST not leave. ae 
John did not leave. 
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Key to symbols 


adjective 
adverbial 
sentence adverb 
adjective phrase 
article 

aspect 


auxiliary 


coordinate conjunction 


subordinate conjunction 
comparative 

determiner 

degree marker 

perfect participle suffix 
progressive participle suffix 


modal 


NEG: 


WAR 
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main verb 

noun 

negative (not) 
noun phrase 
preposition 

past tense suffix 


present tense suffix 


prepositional phrase 


question 
quality 
quantifier 
sentence 
superlative 
verb 


verb phrase 


dney else : 


on 
imrcy) 


loo) eetpegerr 


v! é v 4 ' fend 
59 ar on"G 
bki4q sand BLMOROTE 


ae y 
3 leap 
sath)? ¥ j 
’ 
j 
wo SF ’ 
els as 
[oy 
7 4¢@ 


2aei te 
~~o 


at 
Seana de 


f 
7 


IVY yd Join ner a a . 

10 Wwattoms(nas eguatbredve «i it = 

: LARD P eubseragane | cen <n 

AGH 3 rarisesnsa : i » 
r : gs eagle, Ga 

. "5p atticr slghasinag apoteen!) ite : : 


9 pi¥igu efgictawy, medio: oat 
ray | iatee « a tk 


eu 


APPENDIX B 


THE EXPERIMENTAL PASSAGES 


436 


SOMMEAY MERI, Se? 


437 


Passage One 


THE ATOMIC BOMB 


As to the ethical questions precipitated by the atomic bomb, 
unquestionably the moral sense of mankind will have to come to the 
fore to establish strict, yet not political control over the develop- 
ment and use of this ruinous weapon, and to ensure that any peacetime 
applications that grow out of it are not too readily convertible to 
military ends. The most effective deterrent would appear to be the 
common possession of this power to prevent its military use through 
fear of reprisal in kind. As a precedent for this we have the 
failure to use gas by any of the combatants in World War Two. 


Not withstanding the fact that the moral sense and education of 
the people of all nations is the only real hope of preserving per- 
manent peace, the future technical secrets of atomic energy should be 
pooled among the peace loving nations and centralized in a supervisory 
council established under the United Nations Charter. Further research 
should be placed under government control in all countries, and every 
means should be exhausted to use this great power for the benefit of 
humanity, and not for its destruction. The question is not one of 
ethi es, DUE of survival . 


Passage Two 


DEATH OF A DOG 


The young dog is inexperienced and sadly lacks even the most 
rudimentary education. He ambles and frisks along the sidewalk of 
the busy road, near the mysterious gates of a convent. He is a large 
puppy, on the way to being a dog of much dignity, but at present he 
has little to recommend him but that gawky elegance, and that bounding 
gratitude for the gift of life, which distinguish the normal puppy. 
He is an ignorant fool. He might have entered the convent of nuns and 
had a fine time, but instead he steps off the sidewalk into the road, 
the road being a vast and interesting continent imperfectly explored. 
His confidence in his nose, in his agility, and in the goodness of God 


is touching, absolutely painful to witness. He glances casually at a 
huge towering vermilion construction that is whizzing toward him on 
four wheels, and then with disdain he ignores it as less important 


than a speck of odorous matter in the mud. The next instant he is 
lying inert in the mud. His confidence in the goodness of God has 
been misplaced. 
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Passage Three 


MY RELATIONS WITH TEACHERS 


As a schoolboy, my relations with teachers were almost always 
tense and hostile. I disliked my studies and did very badly in them. 
There are, I have heard, inept students who bring out the best in 
teachers, who challenge their skill and move them to sympathy and 
affection. I seemed to bring out the worst’ in’ them. “fi think my 
personality had more to do with this than my poor classroom work. 
Something about me was deeply offensive to the pedagogic temperament. 


It took a teacher no more than a few minutes to conceive a raging 
dislike for me. I recall an instructor who threw a book at my head 
the very first day I attended his class. We had never laid eyes on 
each other until fifteen or twenty minutes before he assaulted me. I 
no longer remember what provoked him to violence. It is possible that 
I said something that was either insolent or intolerably stupid. It 
is also possible that I said nothing at all. Even my silence could 
annoy my teachers. The very sight of me, the mere awareness of my 
existence on earth, could be unendurably irritating to them. 


Passage Four 


UPSETTING THE BALANCE OF NATURE 


The balance of nature is a very elaborate and very delicate 
system of checks and counterchecks. It is continually being altered 
as climates change, as new organisms evolve, as animals and plants 
permeate to new areas. But the alterations have in the past, for the 
most part, been slow, whereas with the arrival of man, and especially 
of civilized man, their speed has been multiplied many times. From 
the evolutionary time scale, where change is measured by periods of 
ten-or a hundred=thousand years, they have been transferred to the 
human time scale in which centuries and even decades count. 


Everywhere man is altering the balance of nature. He is facil- 
itating the spread of plants and animals into new regions, sometimes 
deliberately, sometimes unconsciously. He is covering huge areas with 
new kinds of plants, or with houses, or factories and other products 
of his civilization. He exterminates some species on a large scale, 
but favors the multiplication of others. In brief he has done more 
in five thousand years to alter the biological aspect of the planet 
than has nature in five million. 
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Passage Five 


WHAT IS GENIUS? 


There is confusion about the word genius. It is sometimes taken 
to mean talent which is prodigious and altogether exceptional, such 
as the talent of mathematical prodigies, or of great virtuosi. Al- 
though men of genius sometimes have exceptional gifts of virtuosity, 
creative genius in ttself does not consist in exercising that which 
iS inaccessible Co the rest of humanity. On ‘the contrary, 1b lies in 
the deepest understanding of that which is common to all human beings. 
The great creative geniuses tower above the rest of humanity as do 
mountainous volcanoes which, seemingly most high, reach down far below 
into depths where all the surrounding landscape, and the valleys even, 
are melted into one unity. The writer of genius is not isolated, 
drawing force from idiosyncrasies which divide him from other people. 
He is exceptional in having the deepest understanding of situations 
in life which are shared by many people, and in being able to give 
voice to the unexpressed needs and feelings of the people round him. 
He releases, not his own genius only but the genius of all men, who, 
for the most part, are gagged and silenced, unable to express them- 
selves, to know even what they feel. 
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The Normal Format 


THE ATOMIC BOMB 
Heise ocreen 


As to the ethical questions 
precipitated by the atomic bomb, 
unquestionably the moral sense of 
mankind will have to come to the fore to 
establish Strickes yee notrpolmtical, 
control over the development and use of 
this ruinous weapon, and to ensure that 
any peacetime applications that grow out 
of it are not too readily convertible to 
military ends. The most effective 
deterrent would appear to be the common 


Second Screen 


possession of this power to prevent its 
military use through fear of reprisal in 
kind. As a precedent for this, we have 
the failure to use gas by any of the 
combatants in World War Two. 
Notwithstanding the fact that the 
moral sense and education of the people 
of jall nations is the only real hope of 
preserving permanent peace, the future 
technical secrets of atomic energy 
should be pooled among the peace loving 
nations and centralized in a supervisory 
council established under the United 


Third Screen 


Nations Charter. Further research should 
be placed under government control in 

all countries, and every means should be 

exhausted to use this great power for 

the benefit of humanity, and not for its 

destruction. The question is not one of 

ethics, but of survival, 
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THE DEATH OF A DOG 


Ranssitmoacreen 


The young dog is inexperienced and 
sadly lacks even the most rudimentary 
education. He ambles and frisks along 
the sidewalk of the busy road, near the 
mysterious gates of a convent. He is a 
large puppy, on the way to being a dog 
of much dignity, but at present he has 
little to recommend him but that gawky 
elegance, and that bounding gratitude 
LO, thes gitt of L bic. which distincuisn 
the normal puppy. He is an ignorant 


Second Screen 


fool. He might have entered the convent 
of nuns and had a fine time, but instead 
he steps off the sidewalk into the road, 
the road being a vast and interesting 
continent imperfectly explored. His 
confidence in his nose, in his agility, 
and in the goodness of God is touching, 
absolutely painful to witness. He 
glances casually at a huge, towering 
vermilion construction that is whizzing 
toward him on four wheels, and then with 
disdain he ignores it as less important 
than a speck of odorous matter in the 


Thard ereen 
mud. The next instant he is lying inert 


in the mud. His confidence in the 
goodness of God has been misplaced. 
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MY RELATIONS WITH TEACHERS 
RingcioeEecn 


As a schoolboy, my relations with 
teachers were almost always tense and 
hostile. JI disliked’ my studies and did 
very badly in them. There are, I have 
heard, inept students who bring out the 
best in teachers, who challenge their 
skill and move them to sympathy and 
affection. I seemed to bring out the 
worst in them, I think my personality 
had more to do with this than my poor 
classroom work. Something about me was 


Second Screen 


deeply offensive to the pedagogic 
temperament. 

It took a teacher no more than a few 
minutes to conceive a raging dislike for 
me. I recall an instructor who threw a 
book at my head the very first day I 
attended his class. We had never laid 
eyes on each other until fifteen or 
twenty minutes before he assaulted me. 

I no longer remember what provoked him 
to violence. It is possible that I said 
something that was either insolent or 
intolerably stupid. It asvalso possible 


Third Screen 


that L ‘saidmothine at tall. Even my 
silence could annoy my teachers. The 
very sight of me, the mere awareness of 
my existence on earth, could be 
unendurably “Gvritating to them, 
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UPSETTING THE BALANCE OF NATURE 
Himsteocreen 


The balance of nature is a very 
elaborate and very delicate system of 
checks and counterchecks. It is 
continually being altered as climates 
change, as new organisms evolve, as 
animals and plants permeate to new 
areas. But the alterations have in the 
past, for the most part, been slow, 
whereas with the arrival of man, and 
especially of civilized man, their speed 
has been multiplied many times. From the 


Second Screen 


evolutionary time scale, where change is 
measured by periods of tenor a hundred- 
thousand years, they have been 
transferred to the human time scale in 
which centuries and even decades count. 
Everywhere man is altering the 
balance of nature. He is facilitating 
the spread of plants and animals into 
new regions, sometimes deliberately, 
sometimes unconsciously. He is covering 
hugh areas with new kinds of plants, or 
with houses, or factories and other 
products of his! civilization. | He 


Third Screen 


exterminates some species on a large 
scale, but favours the multiplication of 
others. In brief, he has done more in 
five thousand years to alter the 
biological aspect of the planet than has 
nature in five million. 
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WHAT IS GENIUS? 
Pins eeoecLeen 


There is confusion about the word 
genius. It is sometimes taken to mean 
talent which is prodigious and 
altogether exceptional, such as the 
talent of mathematical prodigies, or of 
great virtuosi. Although men of genius 
sometimes have exceptional gifts of 
virtuosity, creative genius in itself 
does not consist in exercising that 
which is inaccessible to the rest of 
humanity. On “the contrary, itv lies in 


Second Screen 


the deepest understanding of that which 


is common to all human beings. The great 


creative geniuses tower above the rest 
of humanity as do mountainous volcanoes 
which, seemingly most high, reach down 
far below into depths where all the 
surrounding landscape, and the valleys 
even, are melted into one unity. The 
writer of genius is not isolated, 
drawing force from idiosyncrasies which 
divide him from other people. He is 
exceptional in having the deepest 
understanding of situations in life 


Third Screen 
which are shared by many people, and in 


being able to give voice to the 
unexpressed needs and feelings of the 


people around him. He releases, not his 


own genius only but the genius of all 
men, who, for the most part, are gagged 
and silenced, unable to express 


themselves, to know even what they feel. 
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The Two-Word Format 


THE ATOMIC BOMB 


As to / the ethical / questions 
precipitated / by the / atomic bomb, / 
unquestionably the / moral sense / of 
mankind / will have / to come / to the / fore to / 
establish stricts./ vet not /epolitical. 
control / over the / development and / use of / 
this ruinous / weapon, and / to ensure/ that 
any / peacetime applications / that grow / out 
of / it are / not too / readily convertible / to 
military / ends. The / most’ effective / 
deterrent would / appear to / be the / common 
possession / of this / power to / prevent its / 
military use / through fear / or reprisal / in 
kind. / As a / precedent for / this, we / have 
the / failure to)/ use gas / byvany / of the 
combatants in / World War / Two. 

Notwithstanding / the fact / that the / 
moral sense / and education / of the / people 
ofe/ all nations (is thea/ only real / hope of, / 
preserving permanent / peace, the / future 
technical / secrets of / atomic energy / 
should be / pooled among / the peace / loving 
nations / and centralized / in a / supervisory 
council / established under / the United / 
Nations Charter. / Further research / should 
be / placed under / government control / in 
all / countries, and / every means / should be / 
exhausted to / use this / great power / for 
the / benefit of / humanity, and / not, for / its 
destruction. / The question / is not / one of / 
ethics, but / of survival. / 


DEATH OF A DOG 


The young / dog is / inexperienced and / 
sadly lacks / even the / most rudimentary / 
education. He / ambles and / frisks along / 
the sidewalk / of the / busy road, / near the / 
mysterious gates / of a / convent. He / is a / 
large puppy, / on the / way to / being a / dog 
of / mich’ dignity, / but at / present’ He’ / has 
little / to recommend / him but / that gawky / 
elegance, and / that bounding / gratitude 
for / tne Sift / ‘of Lite,’ / which distinguish: / 
the normal / puppy. He / is an / ignorant 
fool. / He might / have entered / the convent / 
of nuns) and) had'/~a fine/ time, but / instead 
he / steps off) / the sidewalk /“inte the / road: 
the=/ ‘road beine /“a vast? /“and interesting / 
continent imperfectly / explored. His / 
confidence in / his nose, / in his / agility, 
and / in the / goodness of / God is / touching, 
absolutely / painful to / witness. He / 
glances casually / at a / hugh, towering / 
vermi lion ‘construction / that is / whizzing 
toward / him on / four wheels, / and then / with 
disdain / he ignores / it as / less important / 
than a / speck of / odorous matter / in the’ / 
mid.-€he / next instant / he is / lying inert / 
in the / mud. His / confidence in / the 
goodness / of God / has been / misplaced. 
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MY RELATIONS WITH TEACHERS 


As a / schoolboy, my / relations with / 
teachers were / almost always / tense and / 
hostile. I / disliked my / studies and / did 
very / badly ine/ ‘thems «here (/ ares 1s/ have 
heard, / inept students / who bring / out the / 
best in / teachers, who / challenge their / 
skill and / move them / to sympathy / and 
affection. / I seemed / to bring / out the / 
worst-in, / “thems | 1 /7think my / personality 
had 2/ more ste / sdotwiths/ ‘this fthan’/ my<poor / 
classroom work. / Something about / me was / 
deeply offensive / to the / pedagogic 
temperament. / 

Mt took+/a teacher / mon more / than -a / few 
minutes / to conceive / a raging / dislike for / 
me. 1 / recall an / instructor who / threw a / 
book at / my head / the very / first day / I 
attended / this class, §/ We thad / never laid / 
eyes on / each other / until fifteen / or 
twenty / minutes before / he assaulted / me. 

I / no longer / remember what / provoked him / 
touviolence, vfrlt <is, / possible that ob saad // 
something that / was either / insolent or / 
intolerably stupid. / Lt<is / alsowpossible / 
thatebe/esaid nothine./at alla / Even amy / 
silence could / annoy my / teachers. The / 
very sight / of me, / the mere / awareness of / 
my existence / on earth, / could be / 
unendurably ixritating #/ sto: thems ¢/ 
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UPSETTING THE BALANCE OF NATURE 


The balance / of nature / is a / very 
elaborate / and very / delicate system / of 
checks / and counterchecks. / It is / 
continually being / altered as / climates 
change, / as new / organisms evolve, / as 
animals / and plants / permeate to / new 
areas. / But the / alterations have / ain ‘the / 
past, on / theimost / part, been // ‘slow: 
whereas / with the / arrival of / man, and / 
especially of / civilized man, / their speed / 
has been / multiplied many / times. From / the 
evolutionary / time scale, / where change / is 
measured / by periods / of ten- / or a / hundred- 
thousand / years, they / have been / 
transferred to / the human / time scale / in 
which / centuries and / even decades / count. 

Everywhere / man is / altering the / 
balancewote/ natures s He /feistiacilitacine / 
the spread /.of (plants / and -animalis4/ into 
new / regions, sometimes/ deliberately, 
sometimes / unconsciously. He / is covering / 
huge areas / with new / kinds of / plants, or / 
with nowses ¢ / or factories ./ andvather / 
productsyof )/ hits veivilizatwony wy Me 
exterminates / some species / on a / large 
scale, 7 but, favors. / the multiplication / of 
others. / In brief, / he has / done more / in 
five / thousand years / to alter / the 
biological / aspect of / the planet / than has / 
nature inw/ five millionz / 
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WHAT IS GENIUS? 


There is / confusion about / the word / 
genius. It / is sometimes / taken to / mean 
talent / which is / prodigious and / 
altogether exceptional, / such as / the 
talent / of mathematical / prodigies, or / of 
great / virtuosi. Although / men of / genius 
sometimes / have exceptional / gifts of / 
virtuosity, creative / genius in / itself 
does / not consist / in exercising / that 
which / is inaccessible / sto the / rest of / 
HUmanteys Ont /Sthescontrary, /irt Liess/ an 
the / deepest / understanding of / that which / 
is common / to all / human beings. / The great / 
creative geniuses / tower above / the rest / 
of humanity / as do / mountainous / volcanoes 
which, / seemingly most / high, reach / down 
far / below into / depths where / all the / 
surrounding landscape, / and the / valleys 
even, / are melted / into one / unity. The / 
writer / of genius / is not / isolated, 
drawing / force from / idiosyncrasies which / 
divide him / from other / people. He / is 
exceptional / in having / the deepest / 
understanding of / situations in / life 
which / are shared / by many / people, and / in 
being / able to / “give voice 7 to the’ / 
unexpressed needs / and feelings / of the / 
people around / him. He / releases, not / his 
own / genius only / but the genius of / all 
men, / who, for / the most / part, are / gagged 
and / silenced, unable / to express / 
themselves, to / know even / what they / feel. 
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The Lowest Major Constitutent Format (LMC) 


THE ATOMIC BOMB 


As to the ethical questions / 
precipitated / by the atomic bomb, / 
unquestionably the moral sense / of 
mankind / will have to come / to the fore / to 
establisi / Strict. «yet not politieal, 
control / over the development and use / of 
this ruinous weapom, / and to ensure / that’ / 
any peacetime applications / that / grow / out 
of it / are not / too readily convertible / to 
military ends. The most effective 
deterrent / would appear to be / the common 
possession / of this power / to prevent / its 
military use / through fear / of reprisal / in 
kind. / As a precedent / for this, / we / have / 
the failurey/ to use / gas / by any / of the 
combatants / in World War Two. / 

Notwithstanding the fact / that the 
moral sense and education / of the people / 
of “all nations / is / che only jreal hope / or 
preserving / permanent peace, / the future 
technical secrets / of atomic energy / 
should be pooled / among the peace loving 
nations / and centralized / in a supervisory 
council / established / under the United 
Nations Charter. / Further research / should 
be placed / under government control / in 
all countries, / and every means / should be 
exhausted / to use / this great power / for 
the benefit / of humanity, / and not / for its 
destruction. / The question / is not / one of 
ethics.) Dut wor survival. / 
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DEATH OF A DOG 


The young dog / is inexperienced and 
sadly lacks / even the most rudimentary 
education. / He / ambles and frisks / along 
the sidewalk / of the busy road, / near the 
mysterious gates / of a convent. / He / is / a 
large puppy, / on the way / to being / a dog / 
of much dignity, / but at present / he / has / 
little / to recommend / him / but that gawky 
elegance, / and that bounding gratitude / 
for the #eiit / ofslife. / which’ distineuish, / 
the normal puppy. / He / is / an ignorant 
fool. / He / might have entered / the convent / 
of muns! /wand had / a fine time, / but iustead / 
he / steps / off the sidewalk / into the road, / 
the road / being / a vast and interesting 
continent / imperfectly explored. / His 
contidence, /sin Mis nose, /min his aeility, / 
and in the goodness / of God / is / touching, / 
absolutely painful / to witness. / He / 
glances casually / at a hugh towering 
vyerm: lion construction: that,/ is-<whizzing / 
toward him / on four wheels, / and then with 
disdain eine / tenores*/ (1) )/ fas less@important / 
than a speck of odorous matter / in the 
mud, / The next instant / he / is lying inert / 
in the mud. / His confidence / in the 
goodness / of God / has been misplaced. / 
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MY RELATIONS WITH TEACHERS 


As a schoolboy, / my relations / with 
teachers / were almost always / tense and 
hostile. / I / disliked / my studies / and did 
very badly / in them. (There fare, / I / have 
heard, / inept students / who / bring out / the 
best / in teachers, / who / challenge / their 
skill / and move / them / to sympathy and 
affection. / I / seemed / to bring out / the 
worst / in them. / I think / my personality / 
had / more to do / with this / than my poor 
classroom work. / Something / about me / was / 
deeply offensive / to the pedagogic 
temperament. / 

It / took / a teacher / no more than a few 
minutes / to conceive / a raging dislike / for 
me. / I / recall / an instructor / who / threw / a 
book / at my head / the very first day / I 
attended) / his class. /"We / had never laid / 
eyes / on each other / until fifteen or 
twenty minutes / before he / assaulted / me. / 

I / no longer remember / what / provoked / him / 
tonviolence, / (lt /Pist/ possible: /*that & 7 said / 
something / that / was / either insolent or 
intolerably stupid:1/ Etsjsise/ also possible / 
chatelt/esaids /snothinesac’ alle */ Eventny 

silence / could annoy / my teachers. / The 

very sight / of me, / the mere awareness / of 

my existence / on earth, / could be / 

unendurably irritating / to them. / 
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UPSETTING THE BALANCE OF NATURE 


The balance of nature / is / a very 
elaborate and very delicate system / of 
checks and counterchecks. / It / is 
continually being altered / as climates / 
change, / as new organisms / evolve, / as 
animals and plants / permeate / to new 
areas. / But the alterations / have // in the 
pase, /, for the most part, */ been <s low .7/ 
whereas with the arrival of man, / and 
especially of civilized man, / their speed / 
has been multiplied / many times. / From the 
evolutionary time scale, / where / change / is 
measured / by periods / of ten-or a hundred- 
thousand years, / they / have been 
transferred / to the human time scale / in 
which / centuries and even decades / count. / 

Everywhere man / is altering / the 
bakance/ of tnatureses/ Hels/ is*ftaciliratine / 
the spread / of plants and animals / into 
new regions, / sometimes deliberately, / 
sometimes unconsciously. / He / is covering / 
huge areas @/- with new kinds (of plants, / or 
with houses, / or factories and other 
prodiwets~/mot hicwenyilications / tled/ 
exterminates / some species / on a large 
scale, / but favors / the multiplication / of 
others. Im brief. / he./ has “dene / more in 
five thousand years / to alter / the 
biological aspect / of the planet / than has / 
nature / in five million. 
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WHAT IS GENIUS? 


There / is / confusion / about the word / 
genius. / It / is sometimes taken to mean / 
talent / which / is / prodigious and 
altogether exceptional, / such as the 
talent / of mathematical prodigies, / or of 
great virtuosi. / Although men of genius / 
sometimes have / exceptional gifts of 
virtuosity, / creative genius / in itself / 
does not consist / in exercising that / 
which / is inaccessible / to the rest’ / ‘of 
humanity. / On the contrary, / it / lies / in 
the deepest understanding / of that / which / 
is common / to all human beings. / The great 
creative geniuses / tower / above the rest / 
of humanity / as do mountainous volcanoes / 
which , / seemingly most high, / reach down / 
far below / into depths / where / all the 
surrounding landscape, / and the valleys 
even, / are melted / into one unity. / The 
writer of genius / is’ not isolated, / 
drawing / force / from idiosyncrasies / which / 
divide / him / from other people. / He / is / 
exceptional / in having / the deepest 
understanding / of situations’ /° in Lite / 
which / are shared / by many people, / and in 
beines/ ebie / to give /" voice / “to the 
unexpressed needs and feelings / of the 
people / around him. / He / releases, / not his 
own genius only / but the genius / of all 
men, / who, / for the most part, / are gagged 
and silenced, / unable / to express / 
themselves, / to know even / what / they / feel. / 
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The Higher Major Constituent Format (HMC ) 


THE ATOMIC BOMB 


As to the ethical questions 
precipitated by the atomic bomb, / 
unquestionably the moral sense of 
mankind will have to come to the fore / to 
establish strict, yet not political, 
control over the development and use of 
this ruinous weapon, / and to ensure / that 
any peacetime applications that grow out 
of it / are not too readily converible to 
military ends. / The most effective 
deterrent / would appear to be / the common 
possession of this power / to prevent is 
military use through fear of reprisal in 
kind. / As a precedent for this, / we / have / 
the failure to use gas by any of the 
combatants in World War Two. / 

Notwithstanding the fact / that the 
moral sense and education of the people 
of all mations / is the only real hope of 
preserving permanent peace, / the future 
technical secrets of atomic energy / 
should be pooled / among the peace loving 
nations / and centralized in a supervisory 
council established under the United 
Nations Charter. / Further research / should 
be placed under government control in 
all countries, / and every means / should be 
exhausted / to use this great power for 
the benefit of humanity, / and not for its 
destruction. / The question is not one of 
etnies, DUE Of Survival, // 
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DEATH OF A DOG 


The young dog is inexperienced and 
sadly lacks even the most rudimentary 
education. / He / ambles and frisks along 
the sidewalk of the busy road, near the 
mysterious gates of a convent. / He / is / a 
large puppy, / on the way to being a dog 
of mich dignity, / but at present he / has / 
Little to recommend him / but that gawky 
elegance, and that bounding gratitude 
for the Fire cor lite whicheditstineuish 
the normal puppy. / He is an ignorant 
fool. / He might have entered the convent 
of nuns and had a fine time, / but instead 
he steps / off the sidewalk / into the road, / 
the road being a vast and interesting 
continent imperfectly explored. / His 
confidence in his nose, in his agility, 
and in the goodness of God / is touching, 
absolutely painful to witness. / He / 
glances casually / at a huge, towering 
vermilion construction that is whizzing 
toward him on four wheels, / and then with 
disdain / he / ignores it as less important 
than a speck of odorous matter in the 
mud. / The next instant he is lying inert 
in the mud. / His confidence in the 
goodness of God has been misplaced. / 
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MY RELATIONS WITH TEACHERS 


As a schoolboy, my relations with 
teachers were almost always tense and 
hostile. / I / disliked my studies and did 
very badly in=them. /*There / ares -/*°1 have 
heard, / inept students / who bring out the 
best in teachers, / who challenge their 
skill / and move them to sympathy and 
affection. / I / seemed to bring out the 
worst in them / I / think / my personality 
had more to do with this than my poor 
classroom work. / Something about me was 
deeply offensive to the pedagogic 
temperament. / 

It / took / a teacher / no more than a few 
minutes to conceive a raging dislike for 
me.) Le/ “recabie/sanrinstructor /*whe./ threw / “a 
book at my head / the very first day I 
attended his class. / We / had never laid) / 
eyes on each other / until fifteen or 
twenty minutes before he assaulted me. / 

I / no longer remember / what provoked him 

to violence. / It /°is*possible?/*that 1 /* said / 
something that was either insolent or 

intoellerably stupidy / 1t)/ “is also possible / 
that i said nothing) at %al1.9/ “Evensmy 

silence could annoy my teachers. / The 

very sight of me, the mere awareness of 

my existence on earth, / could be 

unendurably irritating to them. / 
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UPSETTING THE BALANCE OF NATURE 


The balance of nature is a very 
elaborate and very delicate system of 
checks and counterchecks. / It / is 
continually being altered as climates 
change, as new organisms evolve, as 
animals and plants permeate to new 
areas. / But the alterations have in the 
past, for the most part, been slow, / 
whereas with the arrival of man, and 
especially of civilized man, their speed 
has been multiplied many times. / From the 
evolutionary time scale, / where change is 
measured by periods of ten-or a hundred- 
thousand years, / they / have been 
transferred / to the human time scale in 
which centuries and even decades count. / 

Everywhere man is altering the 
balance, of mature <.7/) He. / is, facilitating / 
the spread of plants and animals into 
new regions, / sometimes deliberately, 
sometimes unconsciously. / He / is covering / 
huge areas / with new kinds of plants, / or 
with houses, or factories and other 
products, of his; civilazation,, / He: / 
exterminates some species on a large 
scale, but favors the multiplication of 
others. / In brief, / he / has done / more in 
five thousand years / to alter the 
biological aspect of the planet than has 
nature in five million. / 
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WHAT IS GENIUS? 


There / is confusion about the word 
genius. / It / is sometimes taken to mean / 
talent which is prodigious and 
altogether exceptional, / such as the 
talent of mathematical prodigies, or of 
great virtuosi. / Although men of genius 
sometimes have exceptional gifts of 
virtuosity, »/*creative genius in itself / 
does not consist / in exercising / that / 
which is inaccessible to the rest of 
humanity. / On the’ contrary, / it’ / lies / in 
the deepest understanding / of that which 
is common to all human beings. / The great 
creative geniuses / tower / above the rest 
of humanity / as do mountainous volcanoes 
which, seemingly most high, / reach down / 
far below / into depths where all the 
surrounding landscape, and the valleys 
even, are melted into one unity. / The 
writer of esenius 1s mot isolated, / 
drawing / force / from idiosyncrasies / which 
divide him from other people. / He / is 
exceptional / in having / the deepest 
understanding / of situations in life 
which are shared by many people, / and in 
being able / to give voice to the 
unexpressed needs and feelings of the 
people around him. / He / releases, / not his 
own genius only / but the genius / of all 
men, / who , / for the most part, are gagged 
and silenced, / unable to express 
themselves, / to know even what they feel. / 
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ChemBuezatiTe Long Format 


THE ATOMIC BOMB 


As to the ethical questions 
precipitated by the atomic bomb, 
unquestionably the / moral sense of 
mankind will have to come to the fore to 
establish / ‘strict; yet not political, 
control over the development and use of 
this ruinous weapon, and to / ensure that 
any / peacetime applications that grow out 
of it are not / too readily convertible to 
military ends. The most / effective 
deterrent would appear / to be the common / 
possession of this power to prevent / its 
military use through fear of reprisal in 
kind. As a / precedent for this, we have / 
the / failure / to use gas by any of the 
combatants in World War Two. 

Notwithstanding the / fact that the / 
moral sense and education of the people 
of all nations is the / only real hope of 
preserving permanent peace, the future / 
technical secrets of atomic energy 
should be / pooled among the / peace loving 
nations and centralized / in a supervisory 
council established under the United 
Nations Charter. Further research / should 
be placed under government control in 
all countries, and every / means should be / 
exhausted to use / this great power for 
the benefit of humanity, and not / for its 
destruction. The question / is not one of 
ethics, but of survival. / 
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DEATH OF A DOG 


The young dog is inexperienced and 
sadly lacks even the most rudimentary 
education. He ambles / and / frisks along 
the sidewalk of the busy road, near the 
mysterious gates of a convent.. He is / a / 
large / puppy, on the / way to being a dog 
of much dignity, but at / present he has 
little / to / recommend him but that / gawky 
elegance, and that bounding gratitude 
for the cift or ite, which distinewish 
the normal puppy. He is / an ignorant 
fool. He might / have entered the convent 
of nuns and had a fine time, but instead 
he steps / off the /-sidwalk into the / road, 
the road / being a vast and interesting 
continent imperfectly explored. His 
confidence / in his nose, in his agility, 
and in the goodness of God is touching, / 
absolutely painful to witness. He 
glances / casually / at a / huge, towering 
vermilion construction that is whizzing 
toward him on four wheels, and then / with 
disdain he ignores / it / as less important 
than a speck of odorous matter in the 
mud. The next / instant he is lying inert 
in the mud. His confidence / in the 
goodness of God has been misplaced. 
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MY RELATIONS WITH TEACHERS 


As a schoolboy, my relations with 
teachers were almost always tense and 
hostile. I disliked / my / studies and did 
very badly in them, There are, / f./ have 
heard, inept students / who bring / out the 
best in teachers, who challenge / their 
skill and move / them to sympathy and 
affection. I seemed / to / bring out the 
worst in them. I think / my / personality / 
had more to do with this than my poor 
classroom work. Something about / me was 
deeply offensive to the pedagogic 
temperament. 

It took a / teacher / no more / than a few 
minutes to conceive a raging dislike for 
mes Derecall’/ an / instructor / who threw / a / 
book / at my head the very / first day I 
attended his class. We had / never / laid 
eyes on / each other until fifteen / or 
twenty minutes before he assaulted me. 
I no / longer / remember what provoked / him 
to violence. Lt ie / possibley) that L / said 
something / that / was either insolent or 
intolerably stupid. It is / also possible / 
that bS/ said nothing at all. even my 
silence could annoy my teachers. The 
very / sight of me, the mere awareness of 
my existence on earth, could be / 
unendurably irritating to them. / 
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UPSETTING THE BALANCE OF NATURE 


The balance of nature is a very 
elaborate and very delicate system of 
checks and counterchecks. It is / 
continually / being altered as climates 
change, as new organisms evolve, as 
animals and plants permeate to new 
areas. But the / alterations have in the 
past, for the most part, been slow, 
whereas with / the arrival of man, and 
especially of civilized man, their speed 
has been multiplied many times. From the / 
evolutionary time scale, where change / is 
measured by periods of ten-or a hundred- 
thousand years, they have / been / 
transferred to the / human time scale in 
which centuries and even decades count. 

Everywhere man / is altering the 
balance of Nature, “Helis” / facilitating / 
the spread of plants and animals into 
new regions, sometimes deliberately, / 
sometimes unconsciously. He is / covering / 
huge areas / with new / kinds of plants, or 
with / houses, or factories and other 
Products sor his civilization.’ He 
exterminates / some / species on a large 
scale, but favors the multiplication of 
others.” In®brief, /’ he has, /“done / more in 
five thousand years to alter / the 
biological aspect of the planet than has 
Hature = inetive million, 7/ 
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WHAT IS GENIUS? 


There is confusion / about the word 
genius. It is / sometimes / taken to mean 
talent which / is prodigious and 
altogether exceptional, such as / the 
talent of mathematical prodigies, or of 
great virtuosi. Although men / of genius 
sometimes have exceptional gifts of 
virtuosity, creative genius / in itself 
does not / consist in exercising / that 
whieh) / is / inaccessible to the rest of 
humanity. On Ener) wcontrary,1t Ives ./ inj, 
the / deepest understanding of that / which 
is common to all human beings. The great / 
creative geniuses tower above / the / rest 
of humanity as do / mountainous volcanoes 
which, seemingly most high, reach down / 
far below / into depths / where all the 
surrounding landscape, and the valleys 
even, are melted into one unity. The 
writer / of genius is not isolated, 
drawing force / from / idiosyncrasies / which 
divide / him from other people. He is / 
exceptional / in / having / the deepest / 
understanding of situations / in life 
which are shared by many people, and in / 
being able to give / voice to the 
unexpressed needs and feelings of the 
people around him. He releases, / not / his / 
own genius only but the genius of all / 
men, who, for / the / most part, are gagged 
and silenced, unable to / express 
themselves, to know / even what they feel. / 
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MULTIPLE CHOICE TESTS 
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Tests Constructed with Linguistic Algorithms 


THE ATOMIC BOMB 


What might bring permanent peace? 
A. A supervisory council established under the United Nations 
Charter. 
B. The moral sense and education of the people of all nations. 
C. Common possession of atomic power. 
D. Peacetime applications of atomic energy that are developed 
from the atomic bomb. 


What is the precedent for the effectiveness of common possession 
of atomic power as a deterrent to its military use? 

Reprisal in kind in World War Two. 

The use of gas by all countries in World War Two. 

Gas was not used in World War Two. 

This ruinous weapon was not used in World War Two. 


Srey = 


What should be placed under government control in all countries? 
A. Future research into the field of atomic energy. 
B. Military use of the atomic bomb. 
C. The development and use of the atomic bomb. 
D. The ethical questions precipitated by the peacetime 
applications that grow out of the atomic bomb. 


What council should be established for centralizing the future 
technical secrets of atomic energy? 
A. A centralized, supervisory committee. 
B. “A political councrl of fall mations. 
C. A supervisory council established under government control. 
D. An international, supervisory council. 


What will establish strict, yet not political control over the 
development and use of the atomic bomb? 
A. The future technical secrets of atomic energy pooled among 
the peace loving nations. 
B. A supervisory council established among the peace loving 
nations. 
C. The moral sense of mankind. 
D. Peacetime applications of the atomic bomb readily convertible 
to military ends. 


What should be pooled among the peace loving nations? 
A. The development and use of the atomic bomb. 
B. The peacetime applications of atomic energy. 
C. The power to use the atomic bomb for military ends. 
D. The future technical secrets of atomic energy. 
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7. What should not be readily convertible to military ends? 

A. The peacetime uses of nuclear weapons. 

B. The peacetime uses that are developed from the atomic bomb. 
C. Further research connected with atomic energy. 
Di 


The future 
controlled 


technical secrets of atomic energy that are 
by the United Nations. 


8. What are precipitated by the atomic bomb? 
A. Questions of moral principle. 
B. Peacetime applications of this ruinous weapon. 
C. Questions of political control over the atomic bomb. 
D. Further research and technical secrets relating to its 
peacetime use. 


9. The education of 
permanent peace? 

A. The people 

B The people 

C. The people 

D The people 


10. What will ensure 


what people is the only hope of preserving 


of all the military nations. 

in government control in all countries. 

of all nations. 

that use atomic power for military applications. 


that the development of the peacetime applications 


of the atomic bomb are not easily adapted to military ends? 
A. The moral sense of the peace loving nations. 
B Strict control over the development and use of this ruinous 


weapon. 


C. Further research into the peacetime applications of atomic 


energy. 


D. The education of the people of all nations. 


DEATH OF A DOG 


1. What had been misplaced by the dog? 


A. Confidence 
B. Confidence 
C. Confidence 
D. Confidence 


in his nose. 

in the goodness of God. 
in his agility. 

in his past experience. 


2. What does the dog ignore as of no importance? 
A. An interesting odor at the convent gates. 
B. The unexplored sidewalk. 
C. A vehicle on the road. 
D. The mysterious nuns at the convent. 


3. Into what might the large, youthful animal develop? 
A. A very dignified dog. 
B. A’ dog of much elegance: 
C. An ignorant puppy. 
D A normal dog. 


bes 


ned 5¢gura eas mn? | 


(arm! © wae - rn 1D te 
ec jee a stews 34 « ate a? en 


4 Die : 


e-2pe sanit » shient lage 94 

tod ciemhe 62 tye! 2osbnes imidilog. de 
/ puolisisoe eevee) oma bu, fot 
gn - @26¢%) 


at 44 sé as alasey Sede Me. aobgayebe. at 
Tecasy doemetng 
arie@ Ces tLis edd Lip 4 sigesy edt. iA 
jiues ile @f U¥beps Jisenyavag) at luca galt 7% 
40019 = bys > igen én 3 - 
“iertsta on). ieee lente Gey cee) elggeq ent a _ 


W Sitecaiasg ally ty _100mpel Werle, a3, S9A1 aes Liv ste ae 


sealste © lone yhiane 200 aie iad pleate sey Te 
aT Ser mcpcd @npey atid 3a 1cnae ooo ony. A — 
36 seu be =tlé¢fah ni! goo Iovinhe.43)ut Wo ; 
3 eSOJeos 
‘ wai>a? I varie n4 m4 éa3 G30) ietabway Tea 48 
- rear : 
‘eartun Nis 14 @2qoe), od? b¢ Maltese gAT 4.8) 7 


fae, A 80 NTAR 


rgot adj wi henelesiy feed bal gad¥ al 

2060, ain?) yoostitia® Gar 2 G 

ha 2G engobers adden, Womehiine, A, ~ 

Ups alt ms eogettiog®. >” 

emis sen, aha sepia? .0 
—- oe rome ,¢ 

‘ecnsttaqms we 90 @@ StUME gob @ay sand aa * 

eee Peg eM De eeha, ealsae rain) cA oh. 

-Alopnbty betelqueeeedt 2. 

-eoy eda a. aisiiuiee A ay a | 

TAAvase GAT £6 emma ee a 


7 _ 7 
‘ivierr> femiad Loldsacg es ar als pee ih PE 
_spebikoblinghh~ rs it A 
sapagatn due douse de By 


“a baa 77 a. a 
ig ich ond _ 


469 


The dog wanders and gambols along the sidewalk near what gates of a 
convent? 

A. The interesting gates. 

B. The vermilion gates. 

C. The towering gates. 

D. The mysterious gates. 


What causes the puppy to be lying in the mud? 
A. His bouncing confidence in the nuns. 
By sis stepping off othe road. 
C. His ignoring of the huge, towering vermilion construction. 
D. His gratitude for finding a speck of odorous matter in the mud. 


Along what does the young dog frisk and amble? 
The vast and interesting road. 

The poorly explored road. 

The mysterious sidewalk. 

The sidewalk near the convent. 


SQ bw 


The large puppy is what? 
An inelegant, young animal. 
An inexperienced animal. 
A gawky, inelegant animal. 


An animal of much dignity. 


lel (ge) les) B= tm 


What is looked at offhandedly by the animal? 

An immensely tall, bright red monster. 

The mysterious gates of the convent. 

The sidewalk of a busy road. 

An extensive and little explored continent. 


\S) (ey (es) = 


The dog might have entered the convent and done what? 
A Found an odorous speck of matter in the mud. 
B. Found the goodness of God. 
C Hadtay tine. time: 
D Been filled with bounding gratitude for the gift of life. 


Why does the dog step off the sidewalk into the road? 
A. Because he has absolute confidence in his agility. 
B. Because he is an ignorant fool. 
C. Because he detects an interesting odor in the gutter. 
D. Because he is a normal puppy. 


MY RELATIONS WITH TEACHERS 


Which students bring out the best in teachers? 
A Students who dislike their studies. 
B. Students who are inept at their studies. 
C Students who challenge teachers' skill. 
D Students who conceive a raging dislike for teachers. 
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did I appear to bring out in my teachers? 

Their teaching skill, understanding, and affection. 
The best facets of their personalities. 

The worst facets of their personalities. 

Either raging violence or sympathy and affection. 


was extremely upsetting to my teachers? 
Something about me. 

My insolent silence. 

My sympathy and affection for them. 
The raging dislike I had for them. 


which teachers were my relations always tense and hostile? 
Intolerant teachers. 

Inept teachers. 

Violent teachers. 

All teachers. 


might have provoked one particular teacher to violence? 
I disliked by studies. 
I did very badly in my classroom studies. 
I said something that was either insolent or intolerably 
stupid. 
I threw a book at that instructor. 


could be unendurably irritating to my teachers? 

My insolent temperament. 

The way I challenged their sympathy and affection. 
My poor classroom work. 

The mere awareness of my existence on earth. 


was most influential in producing the worst in my teachers? 
The speed with which I developed a dislike of then. 

My distinctive personality. 

My inability to be silent. 

My dislike of my studies. 


was a book thrown at me by one teacher? 

On the first occasion I joined his class. 

When I could remember something no longer than fifteen or 
twenty minutes. 

When I had no more sympathy and affection for him. 

The very first day he saw me. 


relations marked my experiences with teachers? 
Relations deeply offensive to inept students. 
Relations always attended by silence. 

Tense and hostile relations. 

Relations always attended by violence. 
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10. What was possibly provoked by my silence? 
A. One teacher's raging dislike for me. 
B. One teacher's throwing of a book at me. 
C. A fifteen or twenty minute attack upon me. 
D. One teacher's unendurable irritation. 


UPSETTING THE BALANCE OF NATURE 


1. What are exterminated by man on a large scale? 
A. New organisms. 
B. Some species of plants. 
C. New kinds of plants. 
D. Plants and animals that permeate to new areas. 


2. What is continually being altered as new forms of life are 
developed? 
A. The balance of time in which evolution alters. 
B The evolution of man. 
C. The balance of nature. 
D. The biological balance of new organisms. 


3. What is the balance of nature? 
A. A very sensitive and involved complex of checks and balances. 
B The very delicate and intricate biological aspect of the 
planet. 
C The balance of plants with animals in some areas. 
D. The biological aspect of evolution. 


at is man facilitating? 

A The alteration of climates. 

B. The very delicate balance in the spread of animals and plants. 
C. The impact of nature on the biological aspect of the world. 

D The spread of animal and plant life into fresh areas. 


5. What is altering the balance of nature? 
A. The biological aspect of the planet. 
A very elaborate and delicate system of checks and counter- 
checks. 
C. Man's facilitation of the spread of plants and animals into 
new regions. 
D. Civilized man whose speed has been multiplied many times. 


6. With what are huge areas being covered by man? 
A New organisms from the evolutionary time scale. 
B. Checks and counterchecks in the balance of nature. 
C Animals and plants of new areas. 
D New kinds of plants. 
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7. What have been shifted to the human time scale in which tens and 
hundreds of years are important? 
A. Changes in climates. 
B. Changes in the system of checks and counterchecks in nature. 
C. Alterations in factories and other products of man's 
civilization. 
D. Changes in the evolutionary time scale. 


8. What is sometimes deliberate and sometimes unconscious? 
A. Man's facilitation of the spread of plants and animals. 
B. Man's extermination of some species on a large scale. 
C. Man's multiplication of some species on a large scale. 
D. Man's changes to the human time scale. 


9. What aspect of the planet has been altered in five thousand years? 
A. The human aspect. 
B The evolutionary aspect. 
C. The biological aspect. 
D The civilized aspect. 


10. What has man's upsetting of the balance of nature altered? 
A. The evolutionary time scale of decades and centuries. 
B The biological aspect of the planet. 
C. The human time scale of hundreds of thousands of years. 
D. The system of checks and counterchecks in new regions. 


WHAT IS GENIUS? 


1. What is released by the writer of genius? 
A. The unexpressed needs and feelings of the people round him. 
B. The genius of all men. 
C. That which is inaccessible to the rest of humanity. 
D. The exceptional feelings and emotions of other people. 


2. In what alone does creative genius lie? 

A. Skills not possessed by others. 
Strength which derives from personal attributes displayed by 
many people. 

C. The most penetrating grasp of the skills and knowledge that 
are available to everybody. 

D. The deepest understanding of that which is inaccessible to 
the rest of humanity. 


3. Who is exceptional in being able to express the needs and feelings 
of people round him? 
A. The writer of genius. 
B. The exceptional writer. 
C. The writer of great virtuosity. 
D. The writer of exceptional talent. 
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What geniuses tower above the rest of humanity? 


A. 
Ds 


C. 


Dye 


Mathematical prodigies who have exceptional insight. 

Writers of genius with idiosyncrasies which divide them from 
other people. 

Great virtuosi with talents not available to the rest of 
humanity. 

Exceptional writers with outstanding creativity. 


What makes the writer of genius exceptional? 


iM 


De 
C. 
D 


Where 


He has exceptional gifts of virtuosity. 

He releases his own exceptional gifts of virtuosity. 

He releases the genius of all men. 

He is exceptional in drawing force from idiosyncrasies which 
divide him from other people. 


do mountainous volcanoes reach? 

Down below valleys that are prodigious and altogether 
exceptional in depth. 

To heights inaccessible to man. 

Down below the deepest valleys. 

Down below the surrounding landscape. 


Genius is sometimes taken to mean 


A. 


5. 
C. 
D. 


the unspoken needs and feelings of everyday people. 

the possession of a talent which is completely outstanding. 
an exceptional ability to express oneself. 

a penetrating understanding of the unusual in life. 


What is expressed by the writer of genius? 


> 


Bis 
C. 
De 


The desires and emotions of everyday people. 

The exceptional gifts of the people round him. 
The feelings of great virtuosi. 

His deep understanding of his own life situation. 


What attributes of mathematicians is sometimes taken for genius? 


Ave 


Bs 


C. 
D. 


A talent in understanding that which is prodigious and 
altogether exceptional. 


An understanding which is prodigious and altogether exception- 


al. 
A talent which is prodigious and altogether exceptional. 
A talent which is accessible to the rest of humanity. 


Why is the writer of genius not isolated? 


A. 
Bis 


Ce 


He has the deepest understanding of all people. 

He has the deepest understanding of situations in life which 
are shared by many people. 

He has the deepest understanding of the needs of all people. 
He has the deepest understanding of the feelings of all 
people. 
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Tests Constructed According to Facet Design 


THE ATOMIC BOMB 


1. In the author's view the future technical secrets of atomic energy 
A. should be used under supervisory control in all countries. 
B. are the only real hope of preserving peace. 
C. should be made available to all the peace loving nations. 
D. should be used to ensure the survival of man. 


2. With which statement would the writer agree? 

A. Each country's government should control future atomic 
research. 

B. Ethical problems of the atomic bomb should be solved by the 
United Nations. 

C. Every means should be used to ensure further research into 
military use of atomic energy. 

D. The question is one of ethics not of survival. 


3. According to the passage what appears to be the most effective, 
immediate deterrent to the military use of atomic energy? 
A. The possession by all peaceful nations of atomic technology. 
B. The moral sense and education of the people of all nations. 
C. The guarantee that any peacetime uses of the bomb will be 
easily converted to military ends. 
D. Fear of reprisal by military nations. 


4. The author asserts that the only real hope of preserving permanent 
peace is 
A. the common possession of the atomic bomb. 
B. having all nations possess the secrets relating to the use of 
atomic power. 
C. political control over the development of the atomic bomb. 
D. the education of the people of all nations. 


5. Which statement agrees with information in the passage? 

A. The atomic bomb caused ruinous destruction in World War Two. 

B. Every avenue should be explored for means to use atomic 
energy for the benefit of man. 

C. Every means should be exhausted to control the military use of 
this great power. 

D. The future secrets of atomic energy should be pooled among all 
nations. 


6. The writer suggests that the most effective deterrent to the use of 


the atomic bomb 
Bee is the fact that the combatants in World War Two didn't use 


gas. 
B. is common possession of this power. 
C. is government control over future research. 


D. is political control over atomic research and development. 
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7. The writer asserts that 


Aes 


the future technical secrets of atomic energy should permit 
its military use. 

the United Nations should provide promise for the education 
of all people. 

the question is not one of ethics, but of survival. 

control is needed to ensure peacetime applications of the 
atomic bomb are easily convertible to military needs. 


8. In the passage, which is false? 


A. 


lee 


cr 


D. 


The best deterrent to the military use of atomic energy is 
its common possession. 

Atomic knowledge should be pooled among the peace loving 
nations. 

The moral sense of mankind is the only hope of permanent 
peace. 

Further atomic research should be controlled by a centralized 
supervisory council of the United Nations. 


9. The passage suggests that to preserve permanent peace 


every attempt should be made to apply this great power to as- 
sist man as well as to destroy him. 

the most effective encouragement would appear to be common 
possession of this power. 

a supervisory council should be established to control the 
military use of atomic energy. 

moral intelligence will be needed. 


10. How would the writer complete this sentence? Every means should be 


exhausted 
A. to ensure that peacetime applications grow out of the atomic 
bomb. 
B. to harness the mighty power of atomic energy. 
C. to obtain political control of the development of the atomic 
bomb. 
D. to prevent the military use of atomic energy and its future 


technical secrets. 


DEATH OF A DOG 


1. The puppy in the passage 


A. 
Be 
C. 


D. 


had a fine time. 

is not an ignorant fool. 

is a big youngster bound to become an extremely dignified 
animal. 

sees the convent as an immense and interesting place that has 
never been properly explored. 
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2. With which statement would the writer agree? 


A. 
B. 


Ge 
ID}e 


Almost immediately the dog is lying in the mud. 

An ignorant fool might have entered the convent of nuns and 
had a fine time. 

The goodness of God is the gift of life. 


The dog smells nothing interesting in the mud at the edge of 
the road. 


3. What shows that the young dog in the passage is inexperienced? 


A. 


Be 


Cr 
D. 


He disdainfully pays no attention to the vehicle that is 
bearing down upon him. 

He sees the road as a vast and interesting continent 
imperfectly explored. 

He goes into the convent and has a marvellous time. 

He glances casually at a speck of odorous matter in the mud. 


4. The young dog in the passage 


A. 
Be 
C. 
D. 


5. Which 


is a dog of much dignity. 

glances disinterestedly at the mysterious gates of a convent. 
is inexperienced but he is not an ignorant fool. 

has very little in his favor other than an awkward elegance. 


statement agrees with information in the passage? 

Almost immediately the dog is lying close to the gates of the 
convent. 

The frisky pup steps off the sidewalk into the busy road. 

The young dog glances casually at the four wheels and then 
steps off the sidewalk into the road. 

He is a large puppy on the way to being a dog of little 
dignity. 


6. The writer suggests that the normal puppy 


Ave 


Be 
Cs 
D. 


is a foolish animal. 

has a bounding gratitude for the gift of life. 
is a large dog of much dignity. 

frolics and gambols near busy roads. 


7. With which would the writer agree? 


A. 


De 
CG. 


Ds 


The vast convent is an interesting continent imperfectly 
explored. 

The puppy glances casually at the convent. 

Gawky elegance and bounding gratitude for the gift of life 
distinguish the normal puppy. 

The puppy's confidence in his sense of smell, his agility, 
and God's goodness, are reassuring to see. 


8. According to the passage which statement is false? 


A. 
Be 


C. 


The young animal has not received even the most basic training. 
The young dog glances casually at a huge, towering vermilion 
construction that is whizzing toward him on four wheels. 

He is a large puppy but the next instant he is lying in the 

road. 

The dog's confidence in his agility shows his inexperience. 
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9. The passage states that the road 


is a huge and intriguing place but it is well-known to the 
dog. 

is not busy near the mysterious gates of the convent. 
lacks even the most rudimentary sidewalk. 


is huge and intriguing but is no place for a normal, ignorant 
foolish puppy. 


10. How would the writer complete this sentence? The young dog's 


IN 
Bre 


c 


confidence in the goodness of God has been well-placed. 
complete confidence in his nose, his agility, and the good- 
ness of God, is touching yet most distressing to see. 
disdain for his senses leads him to ignore an interesting 
smell in the mud. 

gawky elegance is absolutely painful to witness. 


MY RELATIONS WITH TEACHERS 


1. According to the passage my silence 


IN 


B. 
C. 
D. 


provoked my teachers to conceive a raging dislike for me. 
was either insolent or intolerably stupid. 

could annoy my teachers. 

could be strained and unfriendly. 


2. With which statement is the passage in agreement? 


PN 


B. 
Gre 
Dp. 


A teacher could dislike me very quickly. 

Even my poor classwork annoyed my teachers. 

Inept students bring out the worst in teachers. 

My relations with teachers were almost always tense and 
hostile so I disliked by studies. 


3. According to the passage what may have caused the tenseness between 
my teachers and me? 


=) {ey} tes! RE 


My appearance. 

My poor classroom work. 

I disliked school work. 

I challenged the pedagogic temperament. 


4. The passage states that 


A. 


Bis 


All inept students challenge teachers' skill and move them to 
sympathy and affection. 

I was indifferent to my school work and this appeared to 
seriously upset my teachers. 

Violence could annoy my teachers. 

Some inept students bring out the best in teachers. 
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Which statement agrees with information in the passage? 


A. 
De 


C. 


I was deeply offensive to a violent teacher. 

A book was thrown at me within twenty minutes of meeting 
one teacher for the first time. 

Teachers took no longer than fifteen minutes to become 
tense and hostile with me. 


Sympathy and affection seemed to bring out the best in my 
teachers. 


passage suggests there was something about me that was 


deeply offensive to inept teachers. 
offensive to the pedagogic temperament. 
always tense and hostile. 

unendurably irritating to one teacher. 


With which statement would the writer agree? 


A. 
B. 
Cc. 


D. 


At the very sight of me a teacher threw a book at me. 
Because of my insolence a teacher assaulted me. 

The mere awareness of my existence on earth could be 
unendurably irritating to my teachers. 

My intolerable stupidity provoked my teachers. 


According to the passage, which statement is false? 


A. 


B. 
C. 
D. 


At school my dealings with my teachers were strained and 
unfriendly. 

I disliked my studies and did very badly at them. 

I no longer remember what could annoy my teachers. 

Inept students can be upsetting to teachers. 


The passage suggests that I could recall an instructor 


A. 


Be 
Gr 


D. 


How would the writer complete this sentence? 


me 
A. 
B. 
C 


D. 


who had more to do with my poor relations with teachers 
than my poor school performance did. 

who provoked me to violence. 

who was either intolerably stupid or unendurably 

PEEL tating. 

who assaulted me possibly because I was disrespectful or 
hopelessly dull. 


The very sight of 


was either insolent or intolerably stupid. 

was unbearably disturbing to some of my teachers. 

in the school could move teachers to sympathy and 
affection. 

seemed to bring out my worst relations with teachers. 
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UPSETTING THE BALANCE OF NATURE 


According to the passage man is changing 
A. the very elaborate and delicate system of nature. 
B. evolution. 
C. the intricate system of checks and balances in nature. 
D. the evolution of civilized man. 


With which statement would the writer agree? 
A. The balance of nature is an involved and sensitive system. 
B. Alterations to the products of the civilization of man have 
been very rapid. 
C. The evolutionary time scale is measured by decades and 
centuries. 
D. Everywhere man is altering the spread of plants. 


In the author's view what is altering the balance of nature? 
A. Man's facilitation of the propagation of plants and animals. 
B. Man's influence on the change of climates. 
C. Man's influence on the evolutionary time scale. 
D. Man's influence on the time scale. 


The author asserts that man is changing 
A. the evolutionary time scale. 
B. the biological aspect of the evolutionary time scale. 
C the human time scale. 
D the time scale of the balance of nature. 


Which statement agrees with information in the passage? 
A. Man's impact on the balance of nature has been constant. 
B. Man assists in the spread of plant and animal life. 
C. Man is populating huge areas. 
D. The balance of nature changes rapidly with changes in climate. 


The writer suggests that some species are being exterminated 
A. as animals and plants spread to new areas. 
B. under the influence of civilized man. 
C. with the slow change of climates. 
D. as new organisms evolve in the natural process of evolutionary 
development. 


With which statement would the writer agree? 

A. In altering the balance of nature, man has done little in a 
hundred thousand years. 

B. Man has increased several fold, the construction of houses and 
factories. 

C. The spread of plants and animals is sometimes planned and 
sometimes not. 

D. Man has done little in five thousand years to change the 
pattern of animal and plant distribution on earth. 
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8. According to the passage which statement is false? 


The balance of nature is in a state of perpetual change 
resulting from the slow change of climates. 

The balance of nature is continually being altered by new 
organisms. 

Man alters the balance of nature both deliberately and 
unconsciously. 

The rate of evolutionary change has been little affected by 
the arrival of civilized man. 


9. The passage suggests that as animals and plants permeate to new 


areas 
A. 
B. 
C, 


D. 


the rate of arrival of civilized man multiplies many times. 
some species are exterminated on a large scale. 

alterations to the balance of nature are multiplied many 
times. 


the balance within the earth's biological realm is altered. 


10. How would the writer complete this sentence? A hundred thousand 


years 
A. 
B. 
Cc, 
Ds 


is used to measure 

a period that applies to the human time scale. 

a period that applies to the time scale of evolution. 
the influence of man on the balance of nature. 
changes in the biological aspect of the planet. 


WHAT IS A GENIUS? 


1. The writer states that creative genius lies only in 


A. 


Bi 
c. 


D: 


the deepest understanding of that which is inaccessible to 
the rest of humanity. 

talent which is prodigious. 

the most penetrating grasp of the skills and knowledge that 
are available to everybody. 

the strength of personal oddities. 


2. With which statement would the writer agree? 


A. 


B. 
C. 
OF 


Geniuses sometimes have unusual talents. 

Geniuses possess the unexpressed emotions and motives of others. 
Men of genius are unable to know even what they feel. 

Men of genius always have exceptional talents. 


3. In the passage what is the major characteristic of a genius? 


A. 


B. 


A deep understanding of the life situations common to many 
people. 

He is able to give voice to the unexpressed needs and feelings 
of the people round him. 

He is able to exercise that which is beyond the reach of 

other men. 

He is able to give voice to the needs and feelings of the 
people round him. 
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The author asserts that the writer of genius 


A. 
Be 
C. 
D 


has idiosyncrasies which divide him from other people. 
understands most men who are gagged and silent. 

has the talent of mathematical prodigies. 

releases not only his own exceptional talent but that of 
other men too. 


statement agrees with information in the passage? 

Most men are unable to express the needs and feelings of 
individuals around them. 

Most men rarely know what they feel and therefore remain 
silent. 

Men, for the most part, know the unexpressed needs and 
feelings of people about them. 

Most men know what they feel but are unable to express 
themselves. 


The writer suggests that a mathematical prodigy possesses 


A. 
B. 
C. 
D 


the deepest understanding of situations in life. 

an outstanding talent, 

a stupendous creative talent. 

idiosyncrasies as does the writer of outstanding ability. 


With which statement would the writer agree? 


A. 
B. 


All mathematical prodigies are men of genius. 

In creative genius, mathematical prodigies are superior to all 
other human beings. 

Men of genius sometimes have exceptional gifts of virtuosity. 

The meaning of the word "genius" is "an outstanding and quite 

exceptional talent." 


According to the passage which statement is false? 


A. 
B. 
C. 


De 


Mountainous volcanoes pierce the heavens and plumb the depths. 
Great creative geniuses tower above the rest of humanity. 

The writer of genius is exceptional in being able to release 
not his own genius only but the genius of all men. 

Men of genius have a prodigious and outstanding talent. 


The passage suggests that the writer of genius 


A. 
Be 


ID 


produces fine work because of his special talent. 

is not isolated in having the deepest understanding of 
situations in life which are shared by many people. 

is accessible to the rest of humanity. 

understands and expresses all men's needs and feelings. 


How would the writer complete this sentence? Men for the most part 


A. 


Bx 
Ce 
D. 


take the word genius to mean talent which is prodigious and 
altogether exceptional. 

have an inability to express what they know and feel. 
possess a deep appreciation of and feeling for life. 

have idiosyncrasies which are shared by many people. 
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